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2a 1 6 0) ) ft, IWBWt** 9 t>«HBJ«*Sfe* 



[0 0 7 8] ±BlWl«5 4jttf5 5B:il«»*»W^ 
<>OT «^(WST,WST1X«WST 

3)#Bisw*ia« (88Xftl38) 
*i«w«ia**t6«2«i (22) 

s;, sim * 2 

[0 0 7 9] c©*JH^^ tt**5 7icE«ro» 

HB*i«i (13 8) ±i*tswf2 
^n, mem***, |fIIE2 ° <DS *^^ll^ 

STl WST2XtiWST3 < WST4)^iU 

,, ss ^y_ S ?|H|±0»ff©f«*fi ^ **** < ** 
[0 0 8 0] ±BI«** 5 6 

T 5 8 icfB*«»Ww*n < * *** i ( i 

38) ± ( cE*Six**2»S^^-^ (WST2 ^ 
WST4) *»£«I*-6*KH- WE«136*«> *llE 
20»W^ CWST1, WST2XSWST 
3 WST4) ^ft<H-^»^^' L * S 
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ffl2 0 0 0-1 0 6 3 4 0 (P 2 0 O 0- 1 0 6 3 4 OA) 



[00 8 1] ±IE»*« 5 6-5 8 KK«©*38 W K« 
«lE*13fe« (1 3 8) S:flftE*2** (2 2) fc#L 

xmt®wrtz%i2WMm.w. (44) t ;Buiam2iEii) 

gig (44) MlSKt5<^3tiW£"gtf 

&$t(DMftX'*:ti : eti>T s i&t-rzfflW$i& (160) t 
-«?o««ni ±*R*Kis zx®w>-rz£ 0 

[0 0 8 2] -(D#-a-(C*3V>X, IS*3S6 0lC|S«d5g 

9iro$n<, mfiaSJ^^S (16 0) iiulESI l&tffg 

« (13 8) *S«rtE«2 3fe« (2 2) l£#-r5te§£l3: 

(44) (DfamJ&tgZWfe^^^^ 
[0 0 8 3] ±e*#* 5 4-6 0 KE«0«9ie# 

SfiiBmiPKJ^g ((4 2, 7 8) X(4 (4 2 a, 16 

0) ) i4, awaa«±ro**<oKB«*i* s ^^s'^- T 

ic*hh 5 -=?• * ^ * - > ro * StS * r- - <o 

[00 8 4] ±IE»*« 54-61 fcB*t»«#S«fc 



ltd, ma«s^y-s?*r'>*< 1 t> 3S**^» 

2, XI44 2a, 4 2b) ^^LX^^Xh^\ 

^-^^x-mnm^x 3 g sg-efMb-f 

as. *i©¥im*s±S!>=7't* 

[0 0 8 5] ±IEW*« 5 9-6 2 KlE*ro«-»WK« 

fmm 2 WMMtt. ME* 1 SB* ( 1 3 8 ) SruuEfc 
2^ffi (2 2) lc#LT*B*»«|-r**2®*®** i * 
J:S!)i77^fai-!S' (44) SWLTV^tt^ 

[0 0 8 6] si*«6 4 irfSiftrolPJli. ( R ) 

c/^-yfel« (wi, W2) ±lcg?t5S«I 

^^-i? (WST1, WST2XBWST3, WST 
4) t ;«nE»13e«^E«*^**2*« (22) 

(4 4) a^^ifrfr^H:, v^-f*x*»«>*« 

^filc4«9^$ti-fcmi^» 5 ^»L.^^ ^OStg^ 
f-^©Ii#il^ 5lf I^f 1 SS«li»C 

- s?oS'&»lbK J: -5<l^fi^^ 1 ^l'^ 11 * 
#5. Sot, — 3roI«^T-^w»ff* ! ft»S«^ 

[0 0 8 7] rro^lC*3V^X, !«#JS6 5{C|2«^^ 
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2 0 0 0-1 0 6 3 4 0 (P 2 0 0 0- 1 0 6 3 4 0A) 



-5? (WSTlXliWST3) ttu «TES« < w 1 > * 

tME*i«i«tttte*i*« das) *««*2f? 

(2 2) K#fC«*t»ttT«' i ^"*"* 5,£iBBtS# - t 

( ^ J ^^_>©»wc*fc*H-6*i** : * y "- i ' 

M «)JP<, iWEJItl**^— ^ (WSTlXtiWST 

3) ±<omm (wo <D«*»fe«K iwawiaHs^ 

[0 0 8 9] r«D*frK18V^-C, IlSS^^-^ 

jasKio^-fittW-t-^^^^b* (124 

a 12 4b) IWB*2«R*? 1 -*-' ( W 

ST2XSWST4) "Cri, «S75'f^vl>*C-t* 

[00 9 0] _hlE!t*H 5 4-6 7 KE*«>#*WK* 

iufEJElS^-^ (WST3. WST4) tt, 2lW£J£ 

* ^ KB*** 1 ** 1 
^Mffi (6 0a &t>*6 0b (XH6 0C) ) **U M 

tarn i Rtf* 2 saw t tii**,**** w****** 

f^ffwIMiS!****®*^* 0 "^ 



*ilSi±-*-«. »****^ fl^Iti2KMS 

M «o*D<, «B*1X0«2R«* (60a&t> *!- 0 I M 
<D 2 523 fc -f 6 £»* s llMB»R*S*** J: 5 K«« * ti 

7o 0 9 2] ±«JI***e 8W6 9ICE«©«»WK 

KrtEWSft t* * ^*»® 2 522 tCf ° ottt5il 

-tv>-ct>&v\, 

[0 0 9 3] ± EI»*«6 8~7 0»CB«0«»WK* 
ttCiiKHB. X irtME»2KI*llB*»!m**K 

<j fcri, fiRM< «2R«iB^i , Ut»-*»* 
■C»»E«*^fc**®R w * ,0 *^*^ fi,i5 * ' 

ifi ^j:^**'**-^*^"*"' 4 ********* 
sfitEKftSaiai^ *B«R-t-<?w*^*' (R) 

[00 9 4] _LfB§#*3t 5 4-6 7 

tre-*******-*^*'*^-* (RST) 

^*^-*fc*rta»*^-* (WST3. WST 
4) ifcS|U:frfflKia»»»+***** tSrX,Cfl, * : 

5 *a-^, awES**^-*^ grew******* 
i t Sfcft ic&m- s HUB o r «tf*««JBW i 

(6 0 a) **L"CV^-Ct>AV\ 

[00 95i: ro*^ « * 1 **> ^ »J*ffl^ i 
Soffit co^-r^fee. jttfflJBiSfBoftSt^ 
- ro S'JSffl^lS*B©mi^^Ll'* L 

«^ti/cose (>i) ««»t«v^« 
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0 0 0- 1 0 6 3 4 0 (P 2 0 0 0-1 0 6 3 4 0A) 



y * - * 1 ,ciS: 5li 

2*161 (****isi) roteWW**'^** 5 - fto 

[0 0 9 6] c«>»*fc*"^ I»**7 4U1B*©» 
W «J*P<, MIEmiSJPB (60a) rt*©MttfAlfc 

10 0 9 7] ±MMW7 3*tf7 4fcE«<9**WK- 

< mssmmmm (eoa) 

®<Dwmn<. mtmmm^ «te»s (w) ±-e 

lot 9 8] ± B »**7 3-7 6K«S*^*«W-* 

K*«7 7lcE«©»»»*n<^ 
ttBHftftftlXaiE (6 0 a) i«t6«« ( R 
I XI) tttSll©^ (7 6X1) £iEK« 

*) <oJg2*(S] <0tfWW*^6»*v* 

[00 9 9] ±B»** 7 3-7 7 ICl!t«)«»C* 
K^SMffllzSil (6 0 b) tr*L-CWC%R 



[0 10 0] US 2*«©*ft fl*|6ll^tt 

Ob) fcjffa*Sfflfttt***** 2ro;,; * W " (^ 6 
Y) *3EicfiSx., |Wa*2©T»tl-©t«ll»»' BUffi* 

[0101] ±E«W« 73-79 fc«**«WlK« 
(6 0 a) t*ft6*«»W«ffl*3»»Bi (6 0 c) 

t>v^ri*«**te««*^* c **' **** 

*jas*ai (eob) tfca-rsa** (rix2) * 
-rrsiBa^am- (76x2) 

OS 1 <9*ms»«*h 1 -a 1 4 ca^t*fi-r*. 

[0103] Ull Kt*> *»WKl«*«3te»«»« 1 © 
^ft^lKO^Sft^Blo^H*^*^ ® 2 

asftsv 1 0 ft. **##**«s-r* ^^ 7 ', 
i«^p^^^ KSS (xr±WR) 

[010 4] iro3fe*SII*««iott, HlKi^Sn 
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^2 0 0 0-1 0 6 3 4 0 (P 2 0 0 0- 1 0 6 3 4 0A) 



[0 10 51 *C iilbH 1X^0 2 U1S<5V^** 
u-ifftSi l l , i 2AVm»9 v * 

l 4coi|Sj5j<,lcoi^'tfSif!fl1"5o 

[0106] WfS^^ u-*** 1 1 *<^* 
(c|4, M^iiAM^-^^^^l 
IS) coWWB3^»-*i 1BBa * 

[oio7i :*#s~ i 1 ^ m%%nt L 

« 25 6M~4Gbit^^l»***^ IJ * 
f (D-RAM) im<ofm^WMAtt:W^ f 

2 5-0. ICbW^-^** 6 ** 11 
[0 10 8] (a^fvU-**) 

©S**l*. •»Wt©l»W* J WW*** PL * r ** 

C-CHfl^*^ 1 1 A*»b«P«-C* * lC 

[0 10 9] I©i5^ ^^v-if****** 
gtftiiSB©-^ 5 7- 1 9 8 6 3 1 ^fft, 

ffl¥l-2 5 9 5 3 3m W2- 1 3 5 7 2 
3 mm-*' 2 9 4 0 1 3 

**fc«JlU*:«*i»»-«», " 2 2 9 4 

2 3 #4i*L 6- 1 3 2 1 9 5 #BB¥ 7 



- 14 2 3 54^»W^^ ttoTBl 

1 OK* wct>, -kfl©4HWWHM* 

[0 1 101 «rtWftS«**i2»** **«16, v 
L, LC/MACL ^-aiU *~H*i*n* 

[Ollil i*ufc3E»c#ai-*^» HlK*3*t6J: 
(*1**> 1 6(4. f*ffi±lc4oWRiSi 
«*2 0**L-C;fe*-e>*i.-CV^. #Ktg«S2 0i4. 

W if*($i2»iiwi*»^-yjy^ (B5« 
^_ K ,< „ \ mm*? <-yy*v- k«wk * or * 

■Cft, HittfWTS - 7 4 0 6 1 

To l'l 21 6(4, #iB^WfcJMI2 2 t r 

SHI*., ^©^ttttrtffcfr^iBfcbfc*^**^ 

IPLii S*Xt#«» 2 4 KittSE L fctttt-tf* A * *tt 
^6 *LT, r P LIS, 

[0 113] i»2 4ffliItH »»^* PL 

x-^st2 8*ststi?>nTv>6 0 me>4*©»p»2 

6 ^f^-^82 8i(aot«2 3 7i (ft 
[0 114] Vf^A-<-^!a2 8 0J:IKttW •* 

ti |p28a (H2#RR) iWBtfS*!^*- r<75M 
p 2 8 a {C#|6ILXISW*^5R1 8Wt*U*i»*««* 

[0 115] wf-^W<-*£«2 8±Kt4, 
Rt*tft»U^ F2 8 bKUBo-CY*«Kl»«rr 

^^f-^RSTIl, i»*2 9 (B2» * 
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2 0 0 0- 1 0 6 3 4 0 (P 2 0 0 0- 1 0 6 3 4 0A) 



4»*- 9 (vcm) , ^/m*mc£ixw>m® 

[0 116] uf^Wf-fRSTW-tCft. Bl 2 

!,f^^f-J?RST±i:B«Shtv^4S, 

X Y, e^lMW^^ff^*^ STF©»W 

% 117] torwsowotmisw^ 

«) (B«tt«> ^-g^s^lc 

^i" - ^ - v 
[0 118] IMEIBW*** 1 8 B - bi^w* 

-ASA* 3 2 t iibKtM«4nfc«fett«>« 3 4 fc ^ 

[0 1191 lW*¥»18tt> |32I^$^6J:9 

7 5 ^^yX^18C, Wb5?-1 8D, 
y^lSE, |«RMNA«3E«1 8F, f277^7^ 

j mi r> v~ 8K. 

18L Wl^A/^VKlBM, I2PV-V 
ffipK) 18P, 59-18Q, atJ*=.^v9-V 

[0120] ^r**3t» i s ai±, ys-*%<» 



*tf * 4:91 19 

»*»c*<fcf* 2 < »9 *>m* f **** 

[0121] t— 18BU, *T«7tfe 1 

i7^r^f wx» i 8 c<da9«S©£<* 
^18CC»#J:<W****^ 

[0122] iway^75>fT>fv^x*rt, 

5 ^fl77/7^^ l8Ci ** W 
vXl8Efc©IBK», *BMtB iW*™*** 

[0123]|277-f V^X* 1 8 G©At#S«- 

A » *fW-r * » « N AmiEm l 8 F A»E« s ix-C ^ 

^[0 12 4] J: 5 ft ^<- 7 9 W T>f W 

X*fc*»5 9- 1 8 BiM^W«*'" l< 
,4, fl*tf»B!¥ 1-2 3 5 2 8 9 WW* 7 - 

1 4 2 3 5 4^#^t¥L<^ Sn " C(, ' ;5 ° 
[0 12 5] |fflE»2 7?-fr>fVVX*l8GO»ffl 
ffiroififiFK, R*«IB«t*»b)fi5JHW*"OttD*18 

p^E 9 , /j^4BMPo:9)Sti = t-^7r? 

Wiiaart**«iB»«i»«lt«, 'hn», 
4 og4SKl«iJI8SttS. 
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2 0 0 0- 1 0 6 3 4 0 (P 2 0 0 0- 1 0 6 3 4 0 A) 



[oi2 6i mm&Ma&vmi bh«*o^»w 

@S ^^^7^ V K 1 8 LfttWivf^^?^ 
yK18M««ES*-C*l9 v-VVX 1 8 K»tf* 

[0 1Z7]BSWA'^>K18LB, 

[0 12 8] *fc> i^^yKl8L©i6 

o8tt^lt£^S£7l^^ N S° - olWvf# 
;1 ,^yFl 8 Mil, 3Sr^U-C±»J»K« 
5 0(-J:oT$iJ^$tL2)o 

[0 12 9] !> V-*^******* 2 W-V^X 

[0 13 0] -©^KLtWaSftfcJBW*** 18 

L-CR8W*^1 8rtfcA*f-TSfc> r»3i*^v- 
1f »T««JtSS i 8 A (c * o 3r^ro f - * fcfME 
tr-AS0»3t^*l 8B(CAW-T5, 
roa*WW-!fJtrt, tf--MBBft¥* 1 8 B 

mv-ftfii^^r^i'^i 8 etc aw 

■TZk. 1 1 1 8 CCJtffiJSW^ 

^^m^s^*^*'^ a;7_18D> * 

*W**18E, «U«NA*I3E«1 8F^US2 
27 7-1T4 1 8 GO«U»K#»©«'>ft* 



[0 13 1] -cot--Ax^y 1 8 J-CR^^nfc 
IJBtiLte^^*!*. jji!)v-i/yxi8 

<»m*mts - 142354^ 

[0132] - HtI«^^7'f^Kl8LO 

Ki8M%aiu«, $ 2 yv-^x:i8NWi 

[0 13 31-7?^ tT-A^7"J J/* 1 8 J&iSifLfc 

4 6 o*m«»« F@!i§R 
ao^df-^u-ifTtasi 10^** 

si-b^f*— K*BWC#*. :«"f^^i'-^ 
^D- 4 6 <Dffi7J i , 9^W©SIiW/<w5l« 

[0 1 3 4] HNlBS^Tt^mPLiL-Cli, 
^ffi (i/f^/vR) Wir^ffl (*^W) «©Pi*as 

wl / 4 (xiii/5) li/JMMWBlff**** 1 *^ 

f-';WST±B*^t»««** hfc9:t ' NWj:0 
W^^b^lCl/4Xttl/5 (Cffi/h $ ti-cS^ $ *b 

5o 
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2 0 0 0- 1 0 6 3 4 0 (P 2 0 0 0- 1 0 6 3 4 OA) 



[0135] ft*. P L »¥3- 2 8 2 

5 2 7fMI*^« v ^iM««^iS 

[0 13 6] iHELC/MACili, PL© 

«^-pTtE^7^-fe^gRWVX^G2 krou^G 
2^^*16] fc*»S***»«*9 6 

as*t$*tfc<»se«)ffl*nBHS (&#tn) rt©^f*ffi*& 

(♦tfttftatttlik 

[0 13 7] iO*fr, ^VhO-7l0 2ltV 
V X3R G 2 CDS§giMt« 9 6 (Ctf-f * Mtt% t * ^ ^ # 

*K &#ft^PLrt©&#t^©^*W ri °' cS * 

5 o^art-g^^S" 

[0 13 8] {It. ifcBrl 9 3 nmOAr F**S"^> 

[0 1 3 9] S^*PLrt©MI*^I 
[0 14 0] £5>K, HH*»»rt©* 

8-20380 5*^W-»«etiSi^S*t"C*5 9, 

*****K*i^-c fc S*«c ©4*W-?F * 

[0 14 1] fcK, ^-^tl^^W 5 ' 



i:, -co^2 2±icxY®rt-effl*i-^»" 5 r^ (;: ^ $ 

[0 14 2] ^i/^f-^WSTtt, «flPL 
T^-C^ttH** 3 8 ±WRtf 1 ©¥ffi*»# 

±i!ls77?fa*-?4 2 (05 (B) 
otS±^^5^Hi;> JO**** PL©** A 

J?WSTiWHi, ^2 2±iCtgttb^fcm2«¥ffi 
8g#lI!)^77^fai-?4 4 (0 5 (B) # 
ffi) |cJ:o-C»±S»*ft*i:i:<>l£, XY2&5n¥B 

7 ^ 7f;l3: _ :5l 42 1 4 4^»-CffiS)^4 8 t LTEl 

§jy ^77^f^^-^4 2. 4 411 *3i-~J*y-S? 

5. pT»SS«3 8©M*#tfc. «W$fcov*-C 

[0 14 3] iiufE?^*^-^WSTtt,jaitOFS 
*i5J:5fc, i*«iili£*3 8±*XY2&:*¥ifirt-eil 
£ic#«j^itl&!f§ 2 7^- b £ LTO»»^r- 3? 5 2 

« 5 8 CJ:D*»*ft*^W*flHW5l 1 > 
[0 14 41 ^W}^7—^5 2(4, **lt»»-ettiEi 

[0 14 5] gEfflSf-^TBtt. »»^7— i?5 

5 8*«rt-r630©T**»*-*ZACIc5a»£*l 
-cv^S. rwSffix-^TB-hlcil IStfPJ*©!?* 
/x*A,y5 4*»«ltb#VC*S9 3 (C) #H) , ~ 

[0 14 6] t&IE^y ls?mW)W&5 8(4, s*st- — 

t tic^g-S^-exY^ffi^fiitt^z*^'^* 311 - 
■citWi3o<o7^f**-^ (t^A 7jW*=> 

^ce-*^) ZACX1, ZACX2. ZACY (HI 
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Wffl 2000-106340 (P 2000-106340 A) 



3 (A) #180 i:, mb3o07?fai-?ZAC 

xi. ZACX2, z ACY^i£(cSiJ»1-5r.i(cJ: 

9S«f l -^'A'TBS:3t<iAX©*lfiJ (Z*|6]) (-» 

[0147] m2-?nm^* ii gi&&fo'z i <^*^ 

ifieKciSlCtbft., r^/s^-S^V Yvi-y 7 8(4^: 

-{&JI4, OT¥7- 2 0 1 6 9 9 ■^kf&l-ffMW-^ £ 

[0 14 8] ^i/^f-^WST, -r/it>*>St5-7— 
://UTBWlH3 (A) < 73#T#H-t*-A»*'l^«'fite 
(4, |32IC^§ix-5V— W!t'/^tA7 6iaot 

-7 7 8i:ibft5. e 7 x/^r-^^vho-7 7 8 

14 8— ffi^i-So 
[0 14 9] 1213 (A) ~ (C) £ffll^T±fB 

U—fT&^y^J* 7 6 ©*^^«^^-^^-C^ 

[0 15 0] 1213 (A) (CI4, V— !W»r^^ A7 
6«t5fl~I30T»fi-7 6Xl > 7 6Y, 7 
6X2S.t^-tne>3ocD^t1-^bcOT^§1-t— AR I 
XI. RIY, R I X 2 75SS*g^-^TBii:'b(>l 3 F 

[0 15 1] rOl213 (A) A^t»t?75^J: 5(£, 
»£fi-C*f4, S^X-^T B te¥-&®XlE^mW^ 

tlXWi 1 3 (DRW® 60a, 60b. 60c mm 
^tlT^S, ^LT, ®2<D=F&5t7 6YI4, ^S^A 

m 2 rwb eob u ^uM%^^r 

#H-7 6X1(4, Yte^ll^ttPlT^Se 1 (01 
l4wr-Ci4-6 0° ) M#4Lfc*[6]C0T)^fft:"-^R I 
Xl^miSMffieOa^^iSl-RSWb, *:<DWM%*: 

Sg3#:*r[6]<7>(£S (s£^(4j£&) £tt-aH--54 5 

TV**. IfflKK, S&3<D^#fh7 6X2(4, YMtffftl- 
MU-C3f5£^*fl2 (6 2(4-^-^(4+6 0° ) «»L 



f ,^. |fi]W ^H-t-_ AR IX2«3SWI6 0 cKlg 
-AR I X2«3*lSl-Cfc*IB4(»*-|6l«)fiC« (*V^(4ji 

[0 15 2] ^x/^r-^WSTOXYf 
ltl«f-7>TB©»iaotXYBrtt*4Cf 

5*/h@lE»* (a— fv^j*»fc*tr) i4S«3t»*»- 

t#h-->^x^ 7 e zmm-z&^&Vct LTi4, *m 

[0 15 3] 1213 (B) (i(4, ^2©T^tf7 6YA^ 

iklC^Pffl^^-O^,, CCDI2I3 (B) (- 
^$H-5J:5^. ISf-^TBOf2gM6 0b 
1C(4, -p^H-7 6Y^ibMWSnfc¥ffimx-aX2*4W 

aofif-A-efesmi. B2roaaftf-^R i v t . r 
i y 2 #ReJt£n-o^o mtcJBS^RI 

Y L , R I Y 2 (4, m-7i<.^ L M±X'X^3^Hcm , ^^MM 
tl'-Cf2gMI6 0 bKiStiM^ftTV^, -<7>5> 
coaiJfirt— i,R I Y i , R I Y 2 14, *mm(Dft,W.frb 

7-i)^62A, 6 2B£3gJlt&. A./4«6 4A, 6 
4BSr^U-cn«3ti:*9*2SJWffi6 0 bSrHBW-r 
5. *©RD3ttt, SUU/4S6 4A. 6 4B&igil 

^ 3— ^rz2.— 6 A, 6 6B(CAW"t"5. - 

?62A, 62B, X/4S64A, 6 4 B Sriiiil 
R«tKftot*2R*tBr6 0blC3*^-6. ^UT, * 
WRW7t*U/4*g6 4 A, 6 4 B^riiiii-^^l-SW 

? 6 2 A, 6 2 B*iftiift« AfcrftJSt^T KTSttf* 
R I Y, , R I Y 2 ictStHWtv^te**^^^* 
[0 15 4] SfJlEMD3t^(4, 

StSfiT^-^^T B ©f 2 K«1 6 0 bWl213 
(B) * OD-jfiUWft-C^-TWlV, > Y 2 ±<D®.WZ*:tl 

^en^icn-ay^i^orv^^o 

t'-AR IY|, RIY, {C J: -6 ^ 

[0 15 5] Ut5^U, ia*j|HB*-C*5»*"Ctt» » 
(c, 7VHliJB£&B*0I 
L-cSid^t-re»^;»#-g-(ci4, +^t?*V\ C(D 4 

ur, 1213 (c) (;s$^J;?t. Hi 2 ©WW- 7 6 
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#12000-1 0 6 34 0 ( P 2000-106340 A) 



Yi'bttJBIfttr-AR I Y, (XtiRIY,) rofiMMfc 
B^bXYJFBiicifCSE-t-Siii*^ (Tift) KBr££»« 

stt-cv^*. ico-c, aust— AR I Y, (XttR I Y 

2 ) taUfttr-AR I Y 3 irCO^S^V^TSSx-y 

/u t b co x y b t *t -r 5 £ * * 5 r. fc tS* t? # -5 . 

[0156] a^5£*a>b-rntf, aift^-^R i y 
, , r i y 2 (Dmmt&^b^n'etixY^-m^^ir 

sMroa«gtr-i>&**t^nfis*H"s * 51- u 

eS.D'X YiBrtt»t5ft»tr** 5 i t as-C* 5 J: 5 
S2KWI6 0b±t, W-il«ttl£ftVv>4<4: 
feWroSShfttf- -6.%T*Si-7 6 Y*»blB2RI*B6 0 

[0 1 5 7] *<Dm<0 : fmt7 6X1, 7 6X2UE 
co^ft- 7 6 Y £ |pU£(-> 3^»SiJfi:t*-A4r^lR« 
B 6 0 a , Si 3 KWB 6 0 c KBUH U *it«i«>R** 

6 0c <D#SiJftt"--k^$ i JW;#'i' yhfflflS^--^* 

5o 03 (A) (£33^X14. T»tt76Xl, 7 6X 
2, 7 6 YA^WthWS* (Xtt4*) roliJSt— 
ft*W«-T»«-K—AR 1X1, R I X 2 , R I 
Yi LT*£;ft.-t^5t>cD-e&$o 

[0 15 8] 03 (A) JC*Sft*J:5^ 

jE^j^^ro^ai/N-r— ^/UTBO#ffl.lJffiroRt*B6 0 

a, 60b, 6 0 etc, T^H-7 6X 1, 7 6Y, 76 

K Zjjfa*mM-tZ>tztb<DT??-x-3L-? Z ACX 
1, ZACY, ZACX2>SMB«3iV **ve*t©=F» 

T7 ^ f;lI _^ ZA CXl, ZACY, ZACX2& 

[0159] El 2 (cm 9 , Sffi^-^T B ro-g|5ic 

14, tfcj^t^PL&ffiLT&J^ftSV^^R-tW 

tBi-5fc»©ffiIB««lil»KESA*H3t5ix-CV^. r 
^rosgB^^wrojgBro 

ft £<4S:i: J: 5 tell *> tttt btt-CV^*. 

S^^-^T B £ Z [S]»£#®J* 
hn _^ («j|jL|iimin) rotp.WcKJfcbfci: ti-> ft 
IBft^SR P L rolgfcffi t £IH«Mftffl#K E s roses t *s 

[0 16 0] 2IH«M*ttl#KEStt, HB* 



[0 16 1] -coHI41CJoVn-C. SIH*»Hi*KES 
14, S^T 1 — y^TBiro^^Wro^Btli&l^l^ 
§ (W*.HE± immlS»W tc*5J:5fcKrt&ft 
14 0, -^roilft^ 140 ©M«it«K»*S 

HP) i 4 1, Ha 1 4 l*SiBUfcftK3t^*PL*» 
fc©ttfftjte3fc*:*S*NA (Raft) tAMtS^© 
ft^-f y l 4 2, 4 2(cJ:o-CtSl£S£c 

;f- K«£) 14 34fx.tW„ 
[0 16 2] **lS3B»»*n<s «*fflJSWA***^ 

*ro«3tKMLea*fflM**ttl*KEsroJeiiepiin 
l 4 i ic-g-ifc-rs J; 5 c*«y-^A'T B (BP*>^^ 

ztytm^i 4 3*^o3tm^'b^M*i* s i o~ 2 

0 n sSaro^^^^i:*^, 
[0 16 3] rtv&^itLT, ***JRtt-ett. 

^H->^fA7 6 <OW— ^7 6E-ef^53tl-?) 1 0 nm 

rs/H[H]SSj 1 5 0A3H*KttfciX"CV^S. w 

torn. ±ia«^Ma^rttci4, s/HHsgi 5 0 Arotu 

J]*7*i/9 ^m^tik-f -5 A - D^^l§ 1 5 2At, * 
ro^^/HBSrEHi-SSKJR^^yHK (RAM) 15 
3 Air, 1 5 4 i***-"^ 

S 0 rro#^> RAM15 3AC7K^*^ 

Ut V— 7 6* : >bj2lfetvT< 5 1 
o n m*ro»HIWB'*/i'*re »*fWW-6 T J/ 

l 5 l #f9:tte>;h.'CV>5o 
[0 16 4] **1S^1S-C(4. x*J"r>-fJt*l 1 

j^af^^-r- a 7 6 A»6>rowana»cs<5# ^^/^^-^ 
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%, y ^ U—*f%M 1 1 CD-^/i^lilftrt 5 *^ - T'A'T B 
S/HlHlK 1 5 0 AtfSft** 1 4 3 *»5,©^^«» 

t, -ros/HiasSi 5 o A-e*— ^K^Hfcf— ^« 

(4, A-Df Ml 5 2 AIC£otf^?^fit»^ 
ft, *©f??*/HB3:«»^*9 0* (RAM) 153 
AWE****. RAMI 5 8AOEWMWO«« 
(7K^) 14, HtllBr-yT 0 ^^^*^^^ 1 5 lie J: 
oTfEibtV iKf-^TB©ttftRAM15 3A 

[0 16 5] iir->vl/-f»llA^® 

5 ob (cHtiffiiasHiHi^i 5 0 Atmm<omm^ 

, ^S/HHSSl 5 0BOliiA*fv ; ?^II-i 
it5A-DfiS15 2Bh toys?*A^t*e« 
-f-SRB^^yiHlBS (RAM) 15 3B (IElt®)^B#« 
7K^4^llRAM153AtftI) iFjJt^^t 

[0166] -ix^io-CSffif'-^TBrottltiR 
ami 5 3 B<oe*«jfM*»*» K^) 

bro^A^ftrof— ^iS* s RAM 1 5 3 BiciaigS 

[0167] jy.-fc.G9 <fc 9 I- L"C=S-R AM 1 5 3 A, 15 
3 B KB* $ MZ**S * ,ui£BI4»fiWffl O =« bT a 
(CPU) 1 5 4(C.K^ji*iX, RAMI 5 3 At- 

lEit^nfc^^^cfcttayiSf^RAMi 5 3 bic 
ism s tbfcfia^^^^ ftro&s^ e> gmM-zm&it 

^ 7 i» ic i o x * * 5> ti 5 „ 

[0 16 8] **KM-m> 2WHM*Ui#KES*>M 
P 1 4 10I-7^ot7XH/f?/l'fc»T^ b'"* 

*-vfc£&m-r5©"?> mfrf&ftft^ 9 1 5 

MR l 4 loay^irtfXYIBlTe***-* 
. g7-7;^B (^s/^f-^H) CD&$$£S£ b 
[0 16 9] r 5 LTAWSftfcT 1 * h^-VfcW'P 

out 1 * bvf?^±©lWi (w^iiafflft^jS) ^ 



ytfa-?l IB, e73l/^^.■r — i^ 31 ^ b a — 7 7 8 , 
RXfmtMVrft^^t'*.-? 1 5 4lCjg7p-f^o 
[0 17 0] ±E©J:5^U-C, ffiiH**ta»KEStc: 

[oi7i] 35 *»*»««>»r^- ^tb±k. 

14, ^rco^E* 5 ^'^wro^HroiS PI 
(0 5 (A) #RS) o -©Sm^-^*FM©«iB(-tt 

R aw - >m t #ftfc»att«Bi© z # isiwtell^* 

X, Y, Z^b^fa© 3 ?-^ PT'V-^a^^i* 
[0 17 2] 01 l£^£;h,S!7^H88l«** f :5' fc 1 9 

n-K7-A) 2 1 5rH^TV N -5o 

[0 17 3] *5«teg*o*aEii«3t*« i o Ttt, r 

9^y^fc^fcLT, WflPLfe^^fV^^ 1 
A L G 14, l3 2lC*$n5J:9(C, »»***PL®« 

Wft-^li, ft#«iSlHl8S6 8 ic A* S*v rro<a-§- 
feaialK 6 8 (-(4, '>^-'^^7 i — fcn-y 7 8, 

■7-^^77^^ b***ALGI'JO«iat"tf 
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[0 17 4] 3 btc. *^i^*4S8«Si o 

-7 3 3{C<fc6I*i!j^2 9(7)^Jffll^ ^x/n^t-v?^^ 
hu -7 7 8M£5I*Sj^4 8<?3«iJ«li:*ffiS^it»S 
-fr<5fc*U:, uf-^/w— !fT*W-3 O, T#th>*^ 

^8 Oil, ^J^msOTi^^^ffi^^^^K^ 0 ^ 

^ — * «t o x ®m £ 6o 

[0175] £ fetC, **lfi»*<0*aEffi«3t«« 1 0 

xn. miR^m2xnm^^^t^^ mm^n, 

iSg*^i{-f tR m(7) l/f ^ f - ^ R S T 

XRm#WS&2 6 Srcfr LT»-feSB 1 6(Cgt?b 
fcl^.fc5K-t"5fc»^ !)7^V3y7^fai-?7 

[0176] :©!I7^^3y7^fai-^74tt, 

— v/RST, U^A"<— *^»2 8§Oiit«to*C 
[0177] !)7^^3>'7^fa^-^74Ht 

^URfcf*. £S-wy7^v 3 y7^f^^ 

7 4L, 7 4RfrWtttbtlX^Z>t>K i6tft^b^ 

^^r-^RST^WI*^ ±|Ea^^«v-^ b 
^;v^t«2 8mSJ:5^ ^H*ro(W«i3fi1t 
^»D«a£B#Ofi»35 s MSl5 2 6^ LT^^R 1 6 tC^t? 
[0178] :^i54 , ;7^^3>'7^f^-^ 



(9, y ^ r ^~^fe^ ) VN^2^5t:am#±M i ;^Tr^ 

[0179] wc* m i tc^stt^©JW7 

[0180] ^14 fi, i:J r^ If 3t* 1 

1 Jtt«*SS«*# l 2 s> h (RBW*#* 1 

8, 1/f^Mf-^RST, r>x/^f-^WST, 

S^n-fei/* • K • yyt% \ 0 4, #7ptyt 
5 0 (I3 2#HB) «r«Uft-r6 7 3/^», ^rLT;*- 
/^M"l 0 6. Xtfv^^W 1 0 8|«»t5 7 

y^gp^^^fita^iv^v^ • 77^ff*^4ot^ 
£ Q r.<^»JW7 5/^ 1 4^J;oT^^^^— 1f3tJBl 

[0 18 1] 7 P nir^/f • K*77^»104rtW 

[0182] f^-aogtti^^W4v-^y^ 

[0 18 3] 7 P Dt^7 0 n^7^ftt^V-^^Ml 
77>f^ > W — ^KBt*— 77^^^b^ 

^7t7t7M, *taat©t7t7H, is* 

[0 18 4] iWil5 0ll *fT»*Sn*l^n-fe 

^co^(D^x-^^^iSJfflI^e5 ^-^^ 
[0 18 5] r^J:5ft— 
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*m^3SJJW>=i^>' K^±*I«S5 o^&SSfflSft* 
[0 18 6] &fefc£«MWM5 0rtO^*9 Kltt. * 

[0 18 7] WC, Br«|ffl*«3 8©ft»JX^^i» 
M^i^v^T, 115 (A) > (B) Sr#RBUooKM 
05 (A) fctt. St2 2#^W¥ii^ 
Ztls HI 5 (B) (C»B5 (A) <D*HlA#lfi]a>fe*fc 
«EI»iEiBH****b-CV^ 0 0 5 (A) -Ctt> 

[0 18 8] eJ®J§f**3 8<D±BUlW\ r^/^T— 
i/WST^TS (KB) lcRttbnfc^B*^*M** 

(H*«W) ^XY2»c5c*ie»c3B 
3pB««»±a 9s77^f*^4 2iaotWi 

[0 18 9] nm\C. 5£«2 2<0±BI-tt, 

3 8<£>Tffi (SB) fclSWfeftfc^B^*^**^ 
Z>Wk<o*>(>\' (H^*») *«XY2»:7c^Sl^SS9^ 

^j^q-r 5 r £ Kit 9 &M<o 2 &5£^l6l^K»*^*** 

[0 19 0] Z<Dm&. 9i/^f-^WST^iI 
3 8, Br»iSfi«3 8fc««2 2^li. Ztl^tlft 

[0 19 1] ^oTs Jx^f-ywST©M«r 

s t t^mm^ 3 8 ic*t uii* v -e^ft-r s £ . s» 

mv/ (M+m) ©tt-e3»12IC#U»tt6Ii: 



WF^aMtm) > pT»3!£* 3 8 I** F 
^(a«M^A-ma/ (M+m) (£>*niIS£ 

[0 19 2] rtf>»g\ ^x/N^f-^WSTOTBI 

2 CMtv X ( 1 -m/ (M+m) ) <D& 
St. ffiotaX (1-m/ (M+m) ) (OSPaiST#» 
-T5o ^(OtLtib, ^x/N^f-yWST^@im (S* 
mg) £ pT»S!5£*3 8<£>RJtM (ItMg) £ a*ifi1^ 

pTft®^«3 8<D»«l*A^t<ftt». ^b^'J^b 

[0 19 3]«illm:M-l:4^«^ 
^r>zn/N^BB3t^^i*t-3 0 0mm!)^7-^ 
WST£^I&L7tVv|§£\ mj|S^V=mv/ (M + m) 
J: 19. 3 0 0 mmO 1 / 5 t«>5 6 0 mm»© "ftSS 

[oi9 4] **fc»»-er±, frm^*^-^ 

S3 8 <D»&M<E>it;& s m : M= 1 : 9«T^*5J:5 

^ -f z^*?^^^*^— ^wsToK*d«prtbaje* 

3 8om*«>l/9&T^ftSt5^K^U-CV^6o 
[0 19 5] ^r»S3£«3 8G>jMI* hn-^£ 

r±. pt»®^«3 8igaffi^¥®^M#±My-rr^ 

cote <om t X^irZ £ 5 I- bTi^ 0 
[0 19 6] r*t*rH^»*i"5. 

7^7- — i?w S T £ /W*x — v^R STdSBDWUX* 

Krrsa** ^tUjM;£$&3 ssBftfflo^B^SiS 1 ;- 

rr ^^-^ 4 4 0»J»JCE«Sr*H z lCT8?J»-f*l 
tf, S+H 2 -CIBS* ft5 ?x/N^f - i?WS Tliffl 

*3 8Kl«i-6K*^tt»^i6*^*^ ^®ja»#a'J 

*»e,pr«ffl*«3 8*sa*^»»ur*wR**K«ii- 

[0 19 7] r>m/N^^-i/xi^ 7 8-C 

sWwftU^t***** 1 2*s^flc»^«^ 
fc4&^^, ?B«^±iy ^77^f ^^-^ 4 4 

ip]{cpiib^*3 8*IMbi-*fiJI*tt«"f*>'*W±-r 

[0 19 8] m : M= 1 : 9(^ttt), 

S3S«3 8^3 0mmggS^f-«I<^^ 
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0 0 0-1 0 6 3 4 0 (P 2 0 0 0- 1 0 6 3 4 0A) 



me*-?***. ***»«-^ 

tw*«jc»»****+ HxK: - trf ' inbfiSB38 
( B ) tav^-*-^^"*^ 5 ' 1518,1 

9 (B5 (A) * 

^3 8- #(S) > *^» 38i 

£ ffi2 2;5qa£ttf§i^s^^£* ro ^ 

[0 19 9] c<o J: 5 **U2WHDT?-r 
[0 2 0 0] *Jt, *^»16**i*-rS8SfiK«2 0 

tasfc*. K^m2o%«j5)c-rsHusE!;^ 

^ft#a$^-r, wt-e. 
[0201] ±e» i 5 *«* ©i*k «t 9 , 

:t/ ^_ i ; W STro0tti#if3teH^ CT ^ 1215 

±T#lS]T?*>S. **16»t8-cr3:, g*2 2*fcl*jE# 

*«tft*»-rfc»^» *12 2»JMfc*B5 (A) 
20t@5 (A) *©jS« 20' -e* Six* * 5 4 3 £ 



14 KS^mroN'ltt^-t^^-^ 755 ^^* 550 
[0 2 0 21 Uf^^-'^STi^ 

[0203) 17 (A) SMPL®^ 7 

rBRW*!>5'H STi loroIEa«a«i:U-C 

(B) fctt, *^-*fMWM£*^-*** tCO|,W * 

-i-ert, 07 (b) 
^ _ c?^i),Bt pa t * y - © m«* t »*w 5 fc 

fc N *i/-±HSW* 'J s> b ST^V 3 s> b««S 1 (CM 

[0 2 0 4] if, (HBttft) £«^LT 

14 v- a y b S 1 (O •> a y h $&t>* h 3f 5t SBt^'^ 

aifiWWfcff*. Piffl*J»w*&«- 

»l«j«iRltt«. i«f»fflt2^ 

[0205] ±u<Dtmmte^m*rmizx<?>mm 

(t 1+t2 ) 4$^ 3 ^*^v"»Bi: 
m t i -c©Jp*&*n*** a » ®^ B *^^ 1 2 trf5 ^ 

^y^^^Vf«F(Ciolt6#»)Sg«lt4 (1/2) • a • t 
12 + a • t 1 • t 2-C^t>^tu5o 
[0 2 0 6] 

^ M t 3 (4, a y L. WW^ !> f b ST©*S 

*|S]W*iSrwi:Lfc^ t 3= (L + w) / (a • t 
l) fc/,ct), ^»EB6liL + wi48o 
[0 2 0 7] r.rot3tO^TB#^~>-aS'^^® S11 - 

14 aUrv^^/URtrJEE^*-*'^ s 
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t _ (1/2) • b • t 5* -b • t 5 • t4fcft 
o' lOBW d^ 2) • a • t l 2 + a • t 1 • t 

[0 2 0 8]-«»»^ a=_b ^ t% 11 
t5 t2 = t 4KKiM-*^*t>*»*»J»»i* 

IB-e^BtjtJt^SttiB (»»*) 

[0 2 0 9] 87 (O tfflv^"C**M»«^*» 
I^I«r-^T B W#K*fS«* * <Oi££KoV >-C 

. /B yhSilHW»«W (LO, L1 + L2, L 

3 ) fc©BMW****vcv*6. rroia7 (c) liJ3VN 

^_^^.^vicKi-5E«4:L 1+L2, =F8*-t * 
* X Y Brt T? 2 *©aa* f- A i UfctJH^S 2 *©« 

-etosgm fc * e-A t ww*- * * ^ mn * L 
oitst- g|tB©gWLO + L1 + L2 + L3 

Vh4 < ft* «t 5 ^ JU*ffi»*S#K«* ,vOX *' 
ift6*v^*»**«»tL-CV**. tab. 

, cWt 5 - t "C, »it<D3£ft#£ LO + L 1 + L2 
[0 2 10] io^r;b««o«*^»^^ 

W tUB8 (A) i:*SWiiU^^Si, 
S 2 S3 «r«*«3t-f*«^^^» w, *" S - 



[0 2 11] HI8 (A) li, S/BybSl. S2, S3 

pat** a y hJ^»iI^$«£^ fc ^^5 ; 
-CBS (A) fra^-r V = 

^ h n-5 7 8XtJ«R»IW»*8 0-ett, ***v#«J 

uttinftfittu ^-/^©fi±*0s^ fe 

I0212I t:^ «i*©*n<, 

*aw«pr*-e# sairt***"! t 2 9 ^< 

a««tftTi-SJ:5ft«B"l*fl5. 0 8 (B) Ktt 

Ml t 2 oK^^>^^ffl«^*^ 
i5 Ot, »30»IBt2 (ttott4t) "WW 41 ™ 

1 ot'i a] *y y *v^#isi*:x#, 

[0 2 14] 4-f^*^V*rtlCOV^#*.*t. ^ 3 
•v h S 1 ©«*#*T L-C***-'**** ^H#W t 4 
^^f-^WSTI4WS (®8 (A) f©- 

5 - W fc*©*W**ayfc-r*i. 08 (A) *© 
^ Q (0 , o) «iU^^r-^WST 

NfSt4^-VY- t 4^^V*^i 
* *<D*tt, *|Bt4»B****»®* ,,l * i:l ' 
r _VY- t+ (1/2) • ay ■ t* 
«JfcU -VY- t+ (1/2) - ay t»— VY 

. t . (i/2) «r*s-rs«*^ -r4*>fet = t, 5 

= VY/ay (0 8 (B) #H» iftofc*jft-CM»K 

*ftS*taiMSjttB (0 8 (a) *ift) fcft*. ^«^ n 
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314 t 3= (v-a j, h*Ly+HBW*!J 2/ HIw) /V 
(4, 3ttft»tt^46o **©*MM6ttU y = x 2 3m y 

[0 2 15] fc^^y t°>^fS]Sr#x5<h. v-a 27 

v?WST<£>Xffi«r±EI8 (A) O (0, 0) &m 

m&t It (1/2) • a x • t 2 t = t x 5 

=vx/ax (B8 (c) #98) icxwcMmm^mi- 

5 0 rrr% *X;7 tV^gL x ^ a x • t x 5 2 
£*f^ t x 5=/* (Lx/ax) <^«F^b«aS (+X 

x - t x 5 ♦ t- (1/2) - ax - t 2 CO <£ 9 M^fb 
Uax-t a 5*t-(l/2) • a x • t 2 = ( 1 
/2) • a x • t, 5 • t fcftSfiF^S. -Tftfc>*>StifiBB 

[0 2 16] -T>Stpt>, ^-Y^ftl^ (18 (B) {C 

t y 5 + t y i + 1 2 r*#^> a v y <Dm%%mife't z> 
a*, ^y\?ytfjjm^m7 (c) icfjk^tizx? 

{C, mJv-3 27 h<OK3t*T#/S3ft»b tx5+t4+tx 
10«F/RtfttJD«ii^ll»TUT*5t>. rft-fctU t y 1 
= t x 1, t y 5= t x 5 t Lfc»£\ «TS*»*P< t 2 

m t 2td*5»t^lRl»!ej»BB*&J: 9 t 4 t° 

[0217] rco^i:^, »J©*a^i-ixtf, *^-y>- 

(A) (DBfc (Bx, By) ©Xl«Bx^>3^hS 
ltS2©Si|LJ:9S2*t)i45«fc9l^ frm/Ny^ 

[0 2 18] ^*-C(O|ft0J-C^^^5/t: o ^^B#co 
*)iiS£± a x <?r LTl^fca*, APi£0$<7> a x {CM 
B#cDiH)a£tfS:--b x £ U |-bx|<ax fc*5feft= 



[0 2 19] ±E<OttW-ett, ^xyfc'V^fiL 

x ^ a x • t x 5 2 (Dm&ZnWl'titiK L x > a x • 
t x 5 2 cO*J-£\ t x 6=(Lx-ax-t x 5 2 )/ 
VX&S»J£i-^B#ra t x 6£tt*i«fi««VXfcT*2E« 
{Cjftifilhf^^AS <t 5 (C^x/N^f-yWST^X^fn] 

fe t 4 + t , 5 + t y l^t x 5+t x 6+txl^i 
5 J: ?t-*Dat&a x, IriSiiSV X SrKJg-T 6 r t ^fi 

^ l J ^ -Y >-^t>*^— * -Y >- £ 3feff 

[0 2 2 0] -r*t>*>. _blE<£>HI8 (A) - (C) 

B) <D»»»J1W*jfe**ffiLfc3fe3lEll3t*ffi^J:*i:. 
i/f-^/^R £ ^/NW££*^;frftT*fc6Y*-r*] (^l 
{cpjJW^lfcur. y YS i iniz 

iittiii; ^a 2/ hs icoB3t^»Tat-^3 

^>3 y b S 2 0firg{C^o:^W75^J 
*U"C^b^a y hS2 c0^^cO/-c^c0^^^fR]COiPig 

-ktfXZZZkteWb faXhZ> 0 
[0 2 2 1] &*5, IU8c0^tC{±, ^/vwcO^t^ 

^iS^W t 2(c«rt5PmMPJftBHttJ: 0 t 4«tt*< 
27 tr>^»^J^Ti-e :^filti^J:^c 

[0 2 2 2] r.CO^^{CioV^-r. r>^^^W(4. '>3 2Xb 

s 2 <^**lt*«r^ M^Wit^W^fDot 

[cmztzm&itcwt7£t5irix\<^<Dx, mytwttoMX 
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[0 2 2 3] H18<£> (B) , (C) frbWbfrte 

b S 2 03fe3tEB3tt^M-e. 3fe**ra©»»**i:#* 
3tE*lfll ^#Eb^S fc * < t * ft b ft V * <fc 

bS2^SI)t^^Flt% #ihi-£;i£ft<««a s fr 

[0 2 2 4] EI8 (A) ^?)«5)^4J:5l-> * 

^Wfl. i^a y b S lWfeaEHJfifcS/g y b S 2<D± 
SE«*icoBtf, ***lSl©»ibaflE3fl5*i:ftSB^ 

ftSJ:5K»»£fr"C^*-***^ ±lS<£»£n<> 
j/hSU*>3^hS2^ <7) fig CO ^^WGD^^&^f*] 

y b s 2mit<Dmi£M(Dhz>-7£mm (±m<omxn t 

v/3 y h S 1^4g3t^'>3 h S 2^tSB3t 
i«ft< PfflSSB#ra^^{cS< ft5 w fcjfl*ftv\ 

[0 2 2 5] flU r>zn/NWf±, ^3 ^ bS KDfe^m 

(A) ^*Stb5J:5ft»»**^»»****W 4 * 

ffiS (B^CDX^ft^iS) S/a y bS2(BX#lRj 

i6(Ox/NW^iLtt)^\ fc£VM2, i/ayVS 
1 (OTfe36B3t^^3 y b S 2(Dfe^mytt(DmX\ >3 
^Sl ©^K*»T«^*3lE*lRl^iiaE*»^»^ 
4^^x/NW^^tS*iS]fif (B/Kox^flaM&fi) 

'/a y h S 10#jfet*flOttli j/ bS 2© 
tEle&jjfanftM £ <D|HKft 5 <£ 5 fc. ?i^WS:»i L 

b s KDfe&mytt->B y b s 2^jfeaK5t^^>re-e^ 
^/Nw^ffih-r5r.<^ft<^®bL-c, ^(owm%i&yoB 

[0 2 2 6] 08 (A) , (08 (C) ) d^fcW 

SU#Pfl (t2 + a) jfe**iei^*aSWlbfc«^JI3l:S: 



[0 2 2 7] Cl<£>*g\ V^^VfOfettfaRX* 

W^****l^©38K*»* s *^ft*W^- i^^R 

/ur^ !>^w^as»*BMtt»-ft**^*IW* s fi 
«g$*K ^(oft^fls—rfy b^|Bj±^pIffi-efe5o ft 

51 <hl*W5 3:"C 1 bftV\> 

[0 2 2 8] H]9£ffl^T, 8 2©f»tt^f 

A«t^l-S3^!t76XU 7 6Y, 7 
6 X 2<Dffl!|^f— ^(DmU^XfDmMRXf^^^^T — 
i;nyfn-77 8(a5!Sr-7>TB(7)X, Yfc 

bi-c#>5o 

[0 2 2 9] r^>H9^$tU^<t XYII^ 

£^^5fc£^T#fh7 6X 1, 7 6Y, 76X2 

2*©iHftfcr— a— W^^W-JWffl ^3^^*12* 
^Jfifil Lfc^ LtiSf-^T B CO 3 o^)M® 
60a. 60b, 60 cSrHMtLTV^ (ft&\ 

[0 2 3 0]*U »30T*tt76Xl, 76X2^ 

b-tn^wastt*— *^«*^— (ssisasttR 

1 Xll. fg3$0fiWR I X21coIUfitf— iO 

t>\ *2tf>T#fb7 6 Y!&»&*tHJLTV*S 2*^»JSf 

(0*Wd*fiHtUT*5 9> ^fb7 6X 1, 7 6 X 

2 75^^i^•€i^l^ffiLTV^5^ ^ 9^alJfil^'-A (m2i'J 

5WR i xi2, sfusasttR i x22^aofitr-A) ^® 

[0 2 3 1 ] r.c0*^, ^x/^r-^^^hn-77 

8 -era:, T*tb7 6 Y^e>*fas*x^2*coaa* 

tr-AfcJ:5Y*l*fiffi«^W'a!«y l. y2co¥^fi 

(y 1 + y 2) /2£S«T-- ^;HB©Ytt*t LT 
»(±i-r5 0 -Tft^^> ^#^7 6 Y©*f»4»M 

P L ^*ttW7 7^ ^ ^ A L 

GCO^ffi^^^il5YWT-$>6o r<30 z P#ff7 6 Yfrb 

M&£tiz> 2*^austr-A(^ v^^fts*^ict>s4R 
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->fV^) tt. TW7 6X 1, 7 6 X2, 7 6Y<0^ 

■f ti<o& 2 o^w-shb&jsv^-c £ r. i: tt-e* 5 

1 , 7 6X2 C5jJH* t'— i*CD i *jfi*S*8^— ://kSSJffi 

-7 7 8tlt — ^/WT B <D@6st>T"$:£lH" 7 6 Y 

3&»bMU*ix6 2*oJBftbr-A^J:6Y«i*l6itt«© 
fh»MW>yi. y 2 0»c*^v^T«J|t"rSJ:5^4o 
tl^So tH». TW7 6 X1, 7 6 X2, 7 6YM 

X=( (Xl/sinOl) - (X2 
[0 2 3 4] fittt^RIXl^RIX 

in01=sin02=sin0 

X- (X1-X2) / (2s i n 0) (1' ) 

[0 2 3 5] ffiU V^*67y^«a#*i:ftv>t5 
-7 7 8m m«^tl r P^W-7 6 X 1, 7 6 X2^ 

i. ^3^Jfi#co®JStr-AcoffS0ffi^fflv^T, ±5£ 

(1) ' [CX t> ^x/N^f-v/WST^Xfil^Sf 

v^T, ±sc (i) ' la^^r-^wsT^xe 

[0236] lib, ^x/^f-^WST^^S*^^ 
*tLT, Sl> $3S»®6 0a, 6 0cO**W 
Sgftbttfc** (0 1 + 90° ) , (0 2-9 0° ) 

3SWci6 0a, 6 0 cOSS^i 9t-ft££5K 

fiFM*ffl^fc^^;i/77>f^^ M*K6 lXt^e 2 

(1) XII (1) ' -C*«)fcX4:*iEi-5^i:-C3cSb 

#fl-<h^ft^> tsstci2 0° EHeu^iffifi^^^^ff 

t, ^>^< ^ ^ i y»i-)^7-^wsTa«t:l 
ivCfflPW s B*i:ft5o 3*3r£>rt. 7 >ft< 

t> 2 y 3f*cj# L-C»Sfc^W«rfTft 5 Efc* W b P SrSr 
KttT*^. 3 ^3i(Of rrt-»^ML^^< »S 
ixfc*#«:a»-C*6J:5ft«*^fto^^« rc7)S 



[0 2 3 2]*fc, *3ttBB»-ett, IB 1 ©f*tt 7 6 
Xlii, Yf4*f^^b"C3f^ft^ 0 1 (6) H*--"? 
|*-6 0° ) «»Lfc*lSl«>T#tH^-^RIXl*:JII 

i sits 6 o a icaac^mu* u « 3 <&t#w- 76x2 
ii, Y##flfc#L"CjJrfta*0 2 (e2ft::-efi+ 

6 0° ) i»Lfc^^ti-^-^ R I X24rl35 

[0 2 3 3] tto-c. =FtWfe-ARixi©R«*l- 

2^cS^v^-cf^-iBBStlSf^a9ffi«rX2 ^i-S^x 
(1) M£ 9, t)x/N7f-v?WST^XSltt^* 

s i n 6 2) } X (1/2) - (1) 

i\ 

[0 2 3 8] ^Wi^itI83tiIioic 
[0239] g] 9 u:^£ft5 * ji^p— -r -< ^^S"e 

SttTV^o ^Hl*> 

IWBT9>f^^Ht** (t77^^'77^^b 

©T*ttoyty>»^ i/^/u7?^^vhfttf^ 
- 1 7 6 4 6 8#^#t-M^$tu5^^ yVTH 

-Cr)xA77-^WST L ft ntfft *> ft V MiS 

[0 2 4 0] _tfEO *:n^2«fc&t*<— * 5>f ^ftfffl^ 
»TLfcl»j{S-er9>f^vh, W*tf»BWB6 1-4 4 
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T7^>> (EGA) Kt.ZWffi'T?* fY* 

^jfjna, -rttiyh. ^^^t-^vsTii, hi 

-C% i)iAlO'M<H3offl->3 7b (Hl0t?l4 
8{!<D->a h) tc^^ixffMSnfcT^^b^ 

f-^WST©fii, tib*>77-<^Vhff^AL 

s. -©^©r^^b^-^ttw^*^* 

[0 24 1] 93i/M0jl3t«ftT^o— T-f * 

^*f=.j£vfc±->3 s' bi: ftfe**—:/* 

s/ vmmmf^m^&y^a v b, &mf<z>m&te 
* v h]UW*ftS*t*3tW<*^B y Kits tcifiv Mas -er 

[0 2 4 2] iBOfHBJIUfltltofcEGAW-M^T 
^^-^W s t ©#:gtHBII-ffl^ 5^tbroaiS$S* 5 K 

01 i |c ****** 5 K> »«3tfTa*ffl»tT*®-P>_ 

©^^-^^i^E'-*^ tr>-^**ff<C*>ix> ft**- 
tfjtcH l 2 © J: 5 tfe±Wl!3ta*»T UfcB#^t?> 0 9 

<o >>3i/NjE»tt«*^ *^*x-^w s t *mw)-r Z> 

irV^Dj^^r^tJiS-rtv^ ±15© 
SEE*** *raufcaM»«A^*^s' 1:r:, '* r 
MfpaafrtaftS-i:!*, 0 l 12WH 1 2i*hh&P>* 

[0 2 4 3] fc*S, ±EC^W±OVs y b«*n 

«»OVH?MI*Sl, S2, S3, 

©ttt©2o©->3 y b^*£. ifdx.liv'3 5-hSl, S 

si, s2©£3fefiftfH^^ /N W;as#itl-*:iia s & 



[0 2 4 4] i b^Htf, »*^Wtt, V** 

ttv^i 5 K»*>Sft* ^ i*« i 9 S* a»a»**& 

it-f ir^ft^©-e, bdS|6i±-rs^ 
[0 2 4 5] aiBWLfeiiP. ;«ttfc»«»**3! 

5fe3E*l6l -©^XS/f^^^tTV\ 

^Y>7i^»3tSifP^S*-C©S^MHiIlcr±^T-r 

5~ £ i Lfc©-?, + ^ ^ _ 

/ <_^^^v^fia4rBI©->3 s/ Kc^yf^^tS^ 

f- 7 fy icss^ic a— 5 j/ 7" s * * - * ** * 

[0 2 4 6]*^ *3«fcjl*flB-eB\ *3^©*#««> 

«*a»*>ii#in t «j£«#IBfc: «t 5 * * -v > t-ttfS-t 
5£B#©#*^>-;>?[S]*pji^> **^tt* »d^b* 

ft A©ioi£& <£ 9 *6*HBa** * < ft 6 1 5 4«iP t> ^T* 

[0 2 4 71 *3tm»«tC«83felEa«*SWl 

ft, 3^E*K(|-C*>6Y«iK#UT**tWfl 1,0 2© 
^S^fiS;-r2o©^ft5*'|6](-?ttt^^"1"5^ 1 ^ ^ 3 

5fc^ >>i/>w©jfei£^lS]ro'S:Sl±Ytai*l^<oai«tt4r 
*i-5H2©T^tb7 6Y(i-CSiJS^ : fTft^i^f- , -' fc 

T) (±B*m»»-CBjESA»«) 
©«g{b*iaih-'5i: 1 1>(-, 7? b^U VbSrBfcSL, 
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[0 2 4 8] jfeaE*l«neo4t««r»tafli-S»2^T 

So 

[0 2 4 9] *fc, *1, »30fW76Xl, 7 6 

X2^MWi3ttt (JSitHMH, *3»fiH) © 

if t fc^ ^ftfi^m P L ^ t , **b* 

jft/ft&*-0>#;tt (fg2aiSttu IMSIS**) (DM&^itH 

[0 2 5 0] *1. »2atf»3<OT»W-tt^^ 

«Blc»***t*i*l, * 2 JWF*^R»iB 
*L*ft5«l, «2jfctJ*3filtBa»b*ftttV % *5 

[0 2 5 1] mrBJBi, *2att«B3©*T*tt 

ft 5 jEfls-^ - * « f MAt^fflWflfcttuasK e s zmmir 



[0 2 5 2] ^m/N^T-—v ? WS 
[0 2 5 3] *fc. KnEPr»l!*«3 8 HlftH z 

<hft6 0 

[0 2 5 4] ^x^^f-^WST^il^ft 
7f-S?WST©MBlOl/l OfiTFfctttU Wtt 

3 8 n&m&wtfm*'^ < wcfctz^ ttfxz 

[0 2 5 5] fifffliSgE^MitSDtM 

^OIBi(jl!)^B#^'5ri()M^ 3 8 (D&SSrdfjeroteSK. 
°lW}Mim.3 8:45ijs^-(SHc^i!)i-SlE«l*iiff«±'>^ 

^c^m^x-mm-r % r t ^^r«<c±»-> 

[0 2 5 6] *J3, ±ia*«^-C-fi. 
*«**jfeSrEa8 (A) ~ (O Srfflv>r»Wl;iKWb 

|±\ ->3 y h S 1 0>**«**TIU^ ^'^WOiS 
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I 



[0 2 5 7] Ztlb(Dm^t>, ryzn^W\t, *>33/hS 

ftv\ 

[0 2 5 8] ft*, ±&mmtm-?te> $=.^xr—& 

ws T ^ LtKfl«w^r-^M U 

[0 2 5 9] ±E*Ml»«-C«. 

P^^rtb(cPS^$ti6r £d:ft<> 0Sx.li, 

ftWtttfcoti v^tf>£ 2&7n 5 PE c e — * (ZI 
» = >f A'&fflfcfcfc^) «*fflv^ixtf. XY¥S(^t 

[0 2 6 0] ±IB*M«l»t?tt. 
S60a, 6 0 b, 6 0c^t^i«f-^TB^ 

[0 2 6 1] tt*J, ±B*W»«-Ctt. *KK3t^» P L 

»l-c#*t>Gro*>*. Bi4ft#HSL-c, 

[0 2 6 2) 01 4 (A) 1^ HJr*^*^ (V-^X 
%k) GS1-GS4, ffllMRs, t-^^yy^^ 
P B S WfcfrJ«^ t ^) , Z<D%k<D 



-e*>9, »U<r±»M 3 F3-2 8 2 5 2 7*4**£»IS 

[0 2 6 3]@14 (B) Jffl*f3t^*^- (V^* 
31) GS1-GS4, /h^7-MRa, MSiMR s ^ 

l/f^;VR?5^^tM^> U^X^GSl, GS 

2, ffliMRs^^^^Ml8MPL 

3, G S 4 tM^tlJg^i^^^^^^ 2 
»«3RPL2*ffiLTS««ffiPF3 (fr^W) ±*C 
»6«***JR^*>9. BL<H:1»BI¥8-3 04 7 0 5 

[0 2 6 4] ft*5, ±E*»»tt"e«^ r^^b* 

ffll^»^KoV>T»WL;fcaS. ^*XKH8&1\ TTL 

%2<DT»n7 6Ytm«k^ ^1> •3©T*tt7 6 
XI, 7 6X2*»e>»ab-CV^*2*©** (fflStf- 

©*«i*sffi1ti-SJ:5^U, 3^rBf^"C©2*»**"eW- 
[0 2 6 5] ^r^>T\ ±i:ttrl83t 

- 1 6 3 0 9 7 WW 3 ? 1 0- 1 6 3 0 9 8^ 

[0 2 6 6] L^bft^b. M¥l 
0- 1 6 3 0 9 8-»^«KlB*W>J: -;fr<D#^ 

^©j^-bcox^^p^., ±bis i (omMmm^mm u*: 
[0267] «S2 commm)) ^m^m 2 co 
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nmtmz^ii 5 -mi sicm^^rmw-rzo 
[0268] mi s^n, m2<DmMKm^i&z>Myt%i 

:©»*SWiiott, 

[0269] z<Dmytmwi 1 s*£ u-co*^ 

-v^WST 1. WST 2*fx.^f- v^if 1 0 1, 
PL. Sj^3t^PL(0±^^^^ t UTCOV^^/P 

R*±^tt9fS^*ifi]> rr.-e»-±Ytt^ (Hi 
«. u*-^A^R«:Ji**»bflRWi"«flBW***l saw 
[0 2 7 0] TiftE*^ — 10111, ful£5£o§& 

(f lnyA) I6«t5£i2 2^, r<7)^2 

1 3 8±«iXYKrt-C«Pribat3£«l 3 8IC#UT«# 
®m^mzXW£titcw\m 2 ow^/N^r-yW s t 

1, WST2<h. ^x/^r-^WSTK WST2CD 

tern 1 3 8 1 uttt, Huifib^* 1 ©**»iii^pr»s 
r^pTKM^i 3 8(7) ^ f§:#J^^-ov^T^iS(-ma^-r 

£>o 

[0 2 7 1] ^x/^f-^WSTK WST2 13. & 

2 a. 4 2 b ic J: o t ^ ttf tii?±5:ft S ti^ i: ^ 

fc, pT8jM3£S£ 1 3 8 te. ^x/^f-^WSTU W 

S T 2 t fflfitt^ f£9& 2 2 iiKKtt btlfcH 2 

g£ fC(0¥ii««#±I3 4K 

gijxT7^f^^-^42a, 42b. 4 4 Si 

[0 2 7 2] mjIB^^^^X— v^WST 1. WST2JL 
Mil. ->x/n^;^^ Lt ^x/nW 1 , W2 

ft) lcf/J«^WJ:5(-^otV^5 0 



xr-^wSTl, wst 2co±B^te. a*<£>£*^ 

wi. w2 t^tti^timimzm^^^^o^W:^ 

[0 2 7 3] HI 1 6{C^$tt5<t 5K> 

f-^WSTlOXtt^-l^B (@15Ml-t6fe 

1 2 o £ Yte^ft-ffiijco® (a 1 5 \z»»zm& 

ftoTfc^, IrH^M, r>x/^r-^WST2^)Xtt* 
[filffilftij^ffi (015 ^43ft«*«B) 1 2 2 t Y#*ft 

— mijcos l 2 3itt, *att±rf^**4xfeS»ffi^ft 
fc*rirt-*#aWM* (B I 1 X. B I 2X1) <o=?WVr 

V), f^x/^r-^WSTK WST2©2ftSfitW s 

[0 2 7 4] S»3t^PL^Xtt*-|PlWWfl«-^ H 
(off-axis) *SW77>f ^ V 1 2 4 a . 124b 

KKB£*lTV^5o ^tlbOT^^FSU 2 4 a, 
1 2 4 bil. LSA (Laser Step Alignment) S> FI 
A ( Filed Image Alignment) JS, L I A (Laser Inte 
rferometric Alignment ) 3 «Jgtf>T9>f * S h± 

X/nW7^^F^-^X, y 2&7c*in]0>e:g 

[0 2 7 5] ::-e, lsa^ii u-if#«:^-*fc 

i^nir;**:*/M£teffl£n5o F I A5Rtt, 
7y^o-K/^F (J£«?«) ft^-*«:fl8W 

*j*W^-^l-*TJ»^«^*^S« LIAm 
Sr2*-|Bj^bfl8t*U. ^^U^2oc7)(H]tfT^^ z F#^^ 

[0 2 7 6] *!2^Mim :Hfe3lS©7 
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[0 2 7 7] 77^^b^l24all * 

x^7t-^WST 1 Ji^^ftfc^^W 1 ±<£>T 

^yh^l24bll ^x/n^t — yWS T 2±JC{&?£ 

[0 2 7 8) lttb^)77^^>'b^l24a, 124 
b%mj&-tZ>&T?<U > b-fe^*3ft»b<Z)flMRtt, 77 
> b»J«3SBl 8 OlCj; «9 A/Dfftjn> 

1 1 9 0 75^^^S*tC^U.-C^^-v ; ^J^Bl 6 0 

{cm \^m%m<D nm&M^iEm^n^ £ tt 5 <t 5 k * o 

[0 2 7 9] B*tt4rK3ix-CV^5a$, 
^PL, 77^f^h^l24a, 1 2 4 b (^tl-ptb 
f£te, ±|S«F^¥l 0- 1 6 3 0 9 8-8^«lcHI**n 

j—yu^y^? (AF/AL) fHW««^K*t fettf 

[0280] v^f^mmmmic^x, mis 

[0 2 8 1] w<0l^^«IM**HU l^*A"<— * 
5E»2 8±SrU^-^/^RS:««FLTXY<0 2 2k5c*(RlJC 

r— v^R s TiKEM-S^BI^tf) y ^T^t— **&»&J* 

#®j^3 1 t^LTi^^*^— ^RSToffiitsrm- 
[0 2 8 2] rft*3EK»3£-t-S£, i^^/w^-v? 

RSTtCH, IDl 6tC7F£tl%£?\^ 2tfc<DU^?/U 
Rl, R2^^r^y*|6] (Y#^) ICtt^-KB"? 
SMfcoTistK r^i/f^Mr-v'R ST 

m&te£tiZ>£ 5ttotV>5o ft*5, 11^2 91^ 

RST±Ol/f^^Rl, R 2^g|| (J- SB3t^>B8^ 

<M £ 1*1 Jffl * * * > T? # £ £ 5 ft « J5Jc t * o "C V ^ 5 o 
[0 2 8 3] ^RST_tt£t3\ Xtt^lfi] 



*SY*li*iei*cjBKSix-Ci39, r <D&W)$k3 l xcoxfi 
z.<o&W)&L3 1 XCORWStCfSl^TaiSttB I 6 

— v^RST^flraSrH-aOLTV^o rr.T\ r^PJSffi 
B I exttfi-STtMH** JttBJcttttSc^W-WBriB* 

tv^o rc^syfittB 1 6 x«r*rr s^FaPW-^tmw 

tt, — ^I'J<7)S [ J*#B I IX. B I 

i?wsn, wst2(dh — r^^wa^xffiBttratc: 

^ir/u^^^r^W^^*^— S'R S TSrEJteSytfl? 

Ltz 9 , X*lSlBl)BlfW«l«:fT5*:»^fflV^&*L6o 
[0 2 8 4] Ix^-^/W^-r— i?R S TtD^g^ft 

(^ar^^fn]) -e*>SYtt^|Bl^«lftiJ flUlSM^tt 

£»ffi*BU<»J) fctt, 7~3 

7-3 1 yh 3 l y2 {^ttil 6KWJM*B I 7 Y, 
B I 8Yt?^Stb5T*Wtr-^3& 5 fi8MStb, \s*F9>\> 

-<-7Sf 2 8±oKftffi*C3— 5 7-3 
i yl> 3i y2 J:^M^, Jer-eRWb^tt-e^K 

gftStl, **L«X0>=« — — 7— 3 l yl , 

3 l y2 cog*P#:B (wr uy^ffil-eifi^f^^ 

S<5V ^ /^^ 7=" — is R S T Y#^fp] (7)>fiB^|+ 
SSSixSo r^Ytt^ffil{SB^ff»t^. ^^^RiJ^aOS 
ttB I 3 YSr*i-e^tf^W»«[^*<5< l^^^z^^ 
r-^RSTt^f-^WST 1 XteWST 2 ^ 

[0 2 8 5] r (0 J; 5 t-, ^2 ^*K0K«"Ctt. S'Jft 

iib 1 6 x-e^sn-BT^w-awsBidiiB 1 ?y, b i 

8 Y^*S*t5— Wtoy^/w^TSPth^tt-SoiOT 
#f+^J:oTll|i si^S^S^^yn^-lfTSPff 3 

0^«^^tlTV^5o 

[0 2 8 6] r)x^/r-yWST 1 , WS T 2 

^BSrWS-rS^W^^xAtCoV^T. (Hi 5~(U 
1 7*#IBlooRWt5 8 

[0287] mb^a^stis «t 9l-> fi*3t^^ 

PL*W^77>f^f^l24a s 124b(7) 

^n^^m^^^^ii^xwtc^o-r^^^^^— 
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#F^2000-106340 (P 2 0 0 0 - 1 0 6 3 4 0 A) 



v^wsti (Dxmu&i— m&mcn, m 1 5 <DT&n i 
1 6frb<D$m$&B 1 1 xx^zftz^mn^-^tfm 

(Dx$&jjfi](Dmm<nm^n, mi s^^m i s^h 

v^ 0 ^lt, =F8*tH 16,11 8-eiirix5)OKIt 

SEj-SEffiSrW-aiU, ^x/^r-^WSTh WST20 

[0 2 8 8] r. r. T\ TgMt 116. 11811 El 1 6 
|£S£*L«.fc5l-. #3*(D3t*li4r*"t-S3*li ; F*tt"-e 
fc^ ^x/N^r-yWST 1 , WST 2(^Xtt^rfB](7) 

6 0 [>x/^7-^WSTh WST 2(7)0 

H HBRKfl S*t® (12 0-12 3) £>TJ-fc£<£> 

tibcn^&H-i l 6, l l 8lcfc9*E-~*-ra*a^* 

So 

[0 2 8 91 ft*5 % SOSttB I 1 X. B I 2 XO#f# 
Sftf— r^x/^r-^WSTl, wST2co^ib 
^i^^tf (C^x^^r-^WST 1, WST2 1C 

2 4 a, 12 4b Oftffle§V^f tlO ^ I: t ^^^^ 
7-v?WSTl, WST 2<0®LW.\L S'JSttB I IX, 

b i 2x^f+afjfi^s-5^-rws$ti5o 

[0 2 9 0] Hi 6fttfl3 1 7K^£ft£ «fc o 

MNB I 3 Y*r*T*-*TSWH 32^ T^-Y^h 
|124a, 1 2 4 b^^n^^ttS^'b-eXlft^^ 
*X-PixaB[*c3Sai"*j»**llB I 4 Y, B I 5Y£^*U 
ftL*t5T*fH3 1, 1 3 3 £a*Kttb;h,-Cl^o 

[0291] *mi&mm<vm&. m^pl^v^ 

f:I*^^^^7-yWST 1, WST2(^)Y*[r] 

WlAX£iijBt'5«lft«lB I 3YOTM1 3 2<0ff»J 
Ifrtfm^btl, 77-Y^>h^l2 4a^M^)^ 

/^v 1 — v^wst i coY^fi^figftPjtai, 774 
Mi24a^tHW\ -fftto*>*WiSXS:iiai-S 

sasttB i 4YCD^B£tn 3 i<ow-jBHM[i«fflv^n. r 

7<< * > 1 2 4 bW«!)x/N77-yWST 2 

<oY*reitt«»i-«^tt, r^-r^ > i 2 4 b<o*a 

■f"i,\ -r^^*>3tWSX5riiia-r-5S0SttB I 5Ycd^ 

[0 2 9 2] JfoT, #«l*fl=l:J:^ Y*fcfrfl<0T 
^tHB**^^^^^^— ^WST 1, WST2^W 

**>*>S!ISttB I 1 X, B I 2 Xi^tl^tl^^m/N^ 



r-yWST 1, WST 2co J R*fS>0^^tt5C<i:^^ 

[0 2 9 3] **5, JiiBYthafJfflOSJSWB I 3 Y, B 
I4Y, BI5Y©#f#»H3 2, 13 1, 133 

1 , WS T 2COY$ft*"fn]COH-aiJ^^jC, ^ 

116, 118, 131, 132, 1 3 3^ff5o<£) 
T#fH-£oT> Jx/^r-i/WSTl, WST 2 CO 

[0 2 9 4] £<bfC, HI 1 5tC^$H5±^J1»^gl 9 
0JCI3, Jxy^f-^WSTl, WST2(D#ll:f 

tift^^ey i 9 i #Rtte>*L-cv^ 0 
[0 2 9 5] 2 (o*Ki»«-eH:, fgjfc-rsj: 

9 id, yx/N^f-^/WSTl, WST2(7)rt(7)-M 
Kftv— ^-^^SrHtTLTV^ra, filiate 
r)xA77^ ^ y fy-^y^^Tt^^\ ~co|gUc 

(cS<5v^-c=fe©J»3$«i 9 ocDjf^^nr^^— v^J 
iitl 6 0K«fc 9. ^x/^r-yWSTl, WST 

2C0^»J^« : :S£;JxTV^ o 

[0 2 9 6] pTftM5£« 138 ©ISMPJAW^^M 

»*S»lioV^T, ffi*ca«t5 0 roDpI^MS^l 
3 8 t>**Wl-H:«rSK Ufc* l <o**»tR<DnT»a!je« 
3 8*ra»<0«WJ«:*U ^f-^M*KBl 6 OCt 

[0 2 9 7] -r*^t>. pT»M^ 138 C0±SiC^, 
yx/^r^WSTl, WST 2 <£>T®{-i£ttb*Ufc 

^-^4 2 a, 4 2 b£*/£t"5lf^0xi^/u (H« 

35«XY2at7cJEriRllc315j8fc*ttTV^a o 
-C, r>m/N^^ — >?WS T 1 , WST 2*3, 
±SyxTT^fax-^42a, 4 2 b ic£ o T 

n-f^rt^^x^^r-^WS T 1 , WST2W 

[S] f 5 a^ro =i McmrrnM^mmir % z t k x 9 e 

«©2»7n*l^^aStLrBIliS*b5«J«i:fto-CV^ 

[0298] pr«ii!3e« i38it mi <Dmmtm<D^ 

^-^^-^ 4 4{aotSi2 2CD±*(C^±^$tU 

J: f9ffiS^2ft7c*^^ffi»Stt^«fifei:*o"CV^ 0 
[0 2 9 9] :^«^ r)x/>7r-^WST 1 , WS 
T 2 & pT»M5£» 13 8, pTI^^ 1 3 8 <^ 2 2 
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^2 0 0 0- 1 0 6 3 4 0 (P 2 0 0 0 - 1 0 6 3 4 0 A) 



wst2, pjiisiii 3 8 t Lxmmm 

st2^\ m«F*c#»"r rtib^^f- 

^r-v?WSTl, WST 2<DWMmt »IW}Mfe%&l 3 
8<OK*M©Jfc*«m : M= 1 : 9 fiTFKfcS J: 9 (-> "T 
ftbfeJi/^-^WSTU WST 2(^SS^prtb 
1 3 8<afi*Ol/9WTK&5«£ 

WS T 2 £ 0®fitfW£5*§£*l-l3:, "5T®iM^ 13 8 
[0 3 0 1] pr»S3£*l 3 8 hn-^z 

[0 3 0 2] i^ot, nyto&n. v^^^^—z/ws 

T 1 XiiWST2 t I/f^^f-^RSTtfRDBU 
■rtull, ft+Hz-eSI»Jix5^^r-^WST 

i N wst 2mmm<D¥-mmn&±mv ^rr^fax 

-^42a, 4 2b <£> PimMfem 138 tc^t-ras^tc 

tt»*fiia-e#-f. 5i»»»ffBJ*»e>"sr»i!««i 3 8 

[0 3 0 3] ^fc, ^r-^Jffliglieom 1^ 
v>R ST^ftt^^^r-^WST 1. 
WS T 2 <^ffifit0^k{-TB3t3fi«*f* 1 2 flS^ftftfcl 

4 oSJfl^^tH z (CTSWt 5 ^ ^ J; t), 

[0 3 0 4] ****«*-*5V^Tt>, "nttSlft* 

1 3 8<£>j£»2 2 |C>(tt5 X Y^lfiJ^ffi^i^fiSS: 
*tBf 5ffi«W-iBI3fi11t LT(7)!;xirrc>'xi-^4 5 
(B15M) Sr»v^fc7^-hv<2/^«l«i^J:9, -t 

^«l»36«i 6 o#s plSbS^ffii 3 SKEWB^ffifiS 
«9±i»^77^fax-^ 4 4^#«JB[»«r*k+ 
Hz^±jf5*o»mcj:oT"sr«il!*«l 3 8<£>#»j 



[0 3 0 5] «fE»J»»«, «t«^*«r«EiBMiKilWWi- 
5*»JW9E«1 9 oSrif"-^, :^H9»li9 0(O 

[0 3 0 6] «#P*fl!>±B««#»o»fP«r* 
^tc^J6^cDB3t^S 1 l OO^*0#c7)Sj^fco^ 

[0 3 0 7] gftSSW^B 170U, l/f^^R i * 

(W1XJ1W2) k<Dm%ME&&W&£ti ; S><o\£ft 

[0 3 0 8] Z.<D'&, 7.7* — ^Jfflifil 6 OtCfctK 

^Migl 9 o^l^CTi/f^/URi: 
(W IX teW 2) „ t4Wl/^/M7-v?RSTi: 
r^x/N^r-v 1 (WST lXteWST 2) <DmMfe& 

(^y^WHW) *«IB*&SixSo iu5£ 

LfcT»fl-v/7fA^SIfttB I 3YiiS#B I IX 
XttB I 2XWVf^/H/-ff#ff3 OCOiiJfiWB 
I7Y. B I 8 Y^SafiWlB I 6 XtfmaHB*^-^ L 
oo. ^r-^Wif 16 0CJ;otUf^^IM 

77^fax-^4 2a^4 2b) £SJflf1- 5 r £ K 

[0309] ^lt. mx^-i/tm7£<Dft®mm&.ft 
i<cmmmmmi$tifrtif&x\ •%«msti 7 0-0 

dS«153t^»PL*cj; t> 1/4 fflFK*f/h 

(W1MW2) ±(cSjK«^:Stt6o Ull 6 

tt^fiBWIMc I A<OHE&jyfa<D* V y Ym\^< > -hl5 
(O^^-^^^Ri:^^ (W1XJ3W2) ££fp]iffl 

[0310] Hir^ufc^^»^5S*&i:lRlB# 
K> B3t *»J*i3Sa 1 7 0 te, SlbS^-l 8D£fE»j 

A ®16#ffi — 

igMurrco^^^f 9 w<^-r-2oco^^-rr^ u>x 

[0311] ±iEO^ftS3t c P^^3 2/ b^^^ 

1 6 OfciJ: t) WSSixTV^§ 0 
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^2 0 0 0- 1 0 6 3 4 0 (P 2 0 0 0-1 0 6 34 0A) 



[0 3 12] ±j*Lfc**«# (***V»fc) 4\ » 
BBVl 0-1 6 3 0 9 8-8^«^HI*S^*>n<^ ^ 

1190 Xi^KASSJffl^e 1 7 0 -CI*. HBSt^/waf 

[0 3 13] £<bt-> j^MIDStl 9 0-Ctt. 
<g\ #^r-^^iMt5^f-v?Mgl l 6 o 
[0 3 14] *Hffl«ttoSftttBi i om 

i^x/N^f-^WS T 1 £ COff]~C r>^NCO^^£^T 9 
l^M^fAi;, !)i/^T-^WST2^fflt 

[0 3 15] Sl«^r^li> IDl 8lC7F&tlZ> 
r-^WST l fc©|B'C«Jfii"4J:5^L-C^3i^a5* 

A Kl 8 2Mot»»«f 1^^7^^1 8 6&t>* 
12^7^^187, ff§ 1 (D^y^f^l 8 6 M^tt 
It5,nfcll^7>n-K7-A18 4, 12^7^ 
^18 7«^SJl9f+**feixfe»l^n— KT— 88f 

— S T 1 JifclRtt btlfc 3 &<D±TW}&W*bf&Z> 

gi©t^-7^i 8 l fc^b«j*Six* 0 

[0 3 16] r<0»KD»S^f-MCiS!> 

[0 3 17] Ull 8 !<C7jk&thZ> £ 9 ^ 

^)T>x/M3-fV ^^{£gK:fc6 -)x/N^r-yWS T 
l_ttc£>5^/vwi ' £fg 1 co«>^^n-^k:J; 

[0 3 18] Sf, £«1H3£1t 1 9 0 "CI*, frm^*^ 
-v/WST 1 JiCO^FEl^cO ty=.s^}Vjf<0 
^S^^yfS:^Ltt7U copJ£# 

[0319] *»J»36« 1 9 0 -CIS, ^Hl^coi? 

>9—T y^BttaiSr^U-C-fe^*— T s^l 8 1 SriJr 

«*"C«F*>±lf feixSo rcO«^T% 3fe©J#P^Sl9 0 
-CI*. ^H^<0!>m/M3-^WJ»3fi«*C»l<75r^n — 

K7-A1 8 4©»»S:JB*'f 5, 9=*'^ 

n — yftmmMiz&tyfgKDxr'f pi 8 6^fgK,sij^ 

$tt> ^ 1 COT ^ n — K7-A 1 8 4rt$n — ^ 



Kl 8 2i:f p v ot^^r-^wST l_h£-C#Sb 

[0 3 2 0] r^JH-C. ±»Stl9 0m "fe^ 
9—Ty7l 8 1 SrjJf^ffi«*"CTBMB»S*5o ^ 
i?>-^ — T ^/l 8 1 coT^coj£tp-C\ ^Wl' ^ 
|107>n- KT— Al 8 4tC§:^$tb5tO-C, £ 

win 9 o^nt^^v-ymfflmmcmi<oT> 

n — KT— -M 8 4©/<*a- Ag|*&SrJg^i"5o 
McfctK $107yo-K7-A184i:^wr 

[0 3 2 1] WC, 4IMSl9 0m frm/xia- 
^©J^atcBl^T^n— KT— Al 8 4(D&mtm 
1 (^)n- K7-A 1 8 8 ^Ki^^t^o 
£9. »l^7Y^l 8 6 t-#«i:il<07yn- 
KT— A 18 4 #0 1 8 — Y;frfB]E^®j£:P#rf -5 £ 
m^%2<D^"7^< Vl 8 7d«i>x^WlS:ftftLfci 
1 con- KT— 18 8 fcWfc + Y*lSH£#»4:HJ 
*&i"6 0 ^IT, Il^n-K7-Al8 8^^x/N^ 
r-^WSTl(D±^ffc^#, i>^n-^fWim« 
JSKJ: tiff 2£>*7>r* r l 8 7^ik£*t5£ £ <M-J& 

1 con — KT — A 1 8 8(D'<*=. — J*&M&£tlZ>o 

[0 3 2 2] r.co#tfiST% ±WiSi 9 o-cri-trv* 
-t^i 8 i £_h#MPifru -fe^-T^i 8 itc 

Mifl 9 0-CB:^^n-^JW«WCP-Kr- 
Ac0j!®£Jf^-r5o :tt(-<tl B2cO^^-T^18 
7#Il©n-K7-Al 8 8 b— ffcftl-- Y^falC^ 
tftSrBB^&L-C^ 1 On — KT—^ 1 8 8 OiKffitfSfrfrjft, 
5o 1 con— KT— A 1 8 8 0iS5KBBi&i:lHlB#fc 

iMiti 9 o-ci*. ty^-7^i 8 i*>Tl*fE 

»S:BB*&L-C^3i^W 1 ^!)^r-^WST 1 ±co 

[0 3 2 3] |g 2 (DUKS^^r P^c. EB l 9 
^£*x5J:5l-, ^^i^n-f-f 

^x/N^T-v'WST 2 £OM"C±yfc£P«f£LT*:ii 
1051 2©n-f^>'WKl9 2, rco^2COn 

^yjf^ ki 9 2{c^o"c^»-r ; 5^3co^^-r 

^19 6^t>^4C0^7-f ^2 0 0, ^3C0^7-T^1 
9 6 ^«9#ti-^tifcm2cor>n- K7-i» 19 4. 
^4CO^^-T^2 0 0 *) Htf htltc^ 2 CO n KT 
— A 1 9 8*Sr-gfA>-C«**n6*2(0»>^n-^ 
< h > r)x^7r-^WST 2±tcl^t-t btbfc^m^co^ 

2 coir V ^ -T >^ d»b«fi)c $ tt5o 

[0 3 2 4] ^tC. Si 8&U5EI1 9^CS^V^T > 2 0 
Oryx/^r-^WSTl, WST 2tdJ:S3fetfft!fffi^ 

[0 3 2 5 ] m 1 8 (C(* s ^^r-^WST2j:CO 
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2 0 0 0-1 0 6 3 4 0 (P 2 0 0 0- 1 0 6 3 4 OA) 



^yx W 2 P L fccfr L-CBJfcftfftrtro-C 

/^f-i'wST 2 ©ffi«W»Pt, TSWI^T-Aoafl 
«MB I 2X, B I 3YWff-Sy«[^S^V>T^^ * 

WSTl©fiItl»lt, T*tt-V^^A©iBlfi*B i i 
X, B I 4 Y©W"jWKC^S<5V'>"Ctf*?tt5o 
[0 3 2 6] :«5B1 B\£7*Zin,&&W<OU-? ! 4^ 

-eii, T?^ 24 alCitJSiP^— ^tRFM 

[0327] ±s6Ufcf*^SJ*» =p»«-o»*y 

-v^WST 1 ±|C«SSttfC7^^W 1 ±tC^$tbfc 
77^^yHl 2 4 i(5LSA»»tyt»MK 
«*l6|fl>E«-&-*>*«:tT5. :ct-f77^^Kf 

[0 3 2 8] *©t-f7?^^^H®»Tt, -7^ 
WliBft-73 y m*CE?l«rww-CI4EGAtfto 

ft, T^fl">^xA (fflftNB I 1 X, B I 4 Y) fc* 

9) &t>tlC ^x^^f-^WS T 1 &|i|f#^I)j£-& 
oo, 7x/xWllOfiS£©t^^ 3 K^7 7^ 
^K-^77^7h^l 24aOFIA^ 

ttffiWf*- * l-S<3v >"C */h S Site I- J: 5 I- ± 

E G A©»<0#»roft#»*±M*** 1 9 0 {i * 19 W * 
ft*,, Ifv-^FMiroSf^- 



[0 3 2 9] ^.%W^M<r>m^, m i 



tUfcJ:5t-> 77 



/ALi«©fffl> wia5t-F7*-*vt- 

H/X!)y^^fiLoo77-f^h-7-^Wtt 
[0 3 3 0] 7x/^f-i^WSTlit% ±!aGD<7^ 

[0 3 3 1] ftttttKtt. Siaufc^WlfliHfll 

09i/9?n»ft o^y*^) ttttamww 

ttiSLfcaSKOiaft^ttf-eHS (A) ~ (O Srffl^ 
t«Wtfc«iB*©*^^- : s?WST2©*»M 

[0 3 3 2] rc5i947x^W2j:©4-73 5'HS 

list-r >v*zmk^ fcis^t <--ot ^tx-^o 

lO^/a y |^i££i^^A'R2£teoT)«&* 3 r^ 
^^^R2iv^^/WRl'Cii^^ £ t : (AF/AL. 

[0 3 3 3] ^<0'7^^W2tr)-a®* c PW«-lH5(0®)# 
fc±£JflP^El 9 otcio-c^lSf ^^^o 

[0 3 3 4] iifcLfclHl 8K*t20©!>i/^T- 
i? W STK WST 2±-e»Tb-C=ff^-5^7t->-^ 

— i?WSTl, WST2as»»*J«*iT'*. ^b^^ * 
j t , y _yy 7 ,)ij|7Lfc7^7T-^WST2±»7 

x^W2B, V^5?V3 V-Cf^SS* 

[0 3 3 5] Ell 9lC*$tv5^«n-T-V>-^^^> 
*>>imi 2 4 b ©T^I«^-^«FM 2 ±©S^ 
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mm 



torn. ^tfv-^^-AcoaysttB i sY^w^yt 

[0 3 3 6] ftio, ±15^)— il^ilfetTfttaiif^^ifie-C 
14, ±E»B¥ 1 0- 1 6 3 0 9 8 f^MS^nS 

[0 3 3 7] *»i<Oj:9^ 2 0(0^/^7- 
v?WSTl, WS T 2 ^otI^5SK^l«ffi 

coi: 5 ft*§£\ ±fE4#Hi§¥ 1 0- 1 6 3 0 9 8 *4**U£ 
IE«^K^t36fi"e«, IrI^^^HI l l l 3R^<D 

«t 5 ft 2 ow^^-^W S T 1. 
WST 2±Vfft>tlZ>W!lfe<0?<< s y^ii^otv^ 

[0 3 3 8] w*uc*tu ^m^mx\t, m&<vtu 

< N ^x/^r-^WSTl, WST2^\ pTSjM^M 
1 3 8^Lt^»2 2±Kfi«3;h,-CV*5fc», 

9 l^X^tf)*^^*^ — ^ (WST 1XIWST 2) 

S813 8#»1U, r^zn^^x-"^ (WSTUli 
WST2) (Dm^mK£&MttX*'Q1hmttL13Z 

0>*fc&t\ ?BS8ft»±SJ-77^f-a3:-^4 2 
a, 4 2b{a^x/^f-v ? WSTK WST2^ 

55^i9^^r-^WSTU WST2Wlt 

drY^^t*5ct 3 K#pllfca!ft« 1 3 8 3&qMttU » 

"C#6o Sot, r^x/^r-^WSTl, WST20D 

— *^BrfM*ffi#«£*SLi LT^t6^ £asfti>J; 5 
tC^^N^f 1 — v^l^drcOibf^tOpS^rff ?i&^ft< ft 

-s^MMW** £ 4> KiS < 5 r. £ d«-e# £<, 
[0 3 3 9] ±i£<7)£n<, SfStfe^l^^R* 

te, I)tII^ / >ft< £ t 2S^5££fttt;h^ft<bft 
tUcttU ^2(^^»^^(4-^co^^^7 : ---^ 



0 0 0- 1 0 6 3 4 0 (P 2 0 0 0 - 1 0 6 3 4 0 A) 



r t ft < iS <^ D O F CO ft ±$jJS: ^ £ # -c 

[0 3 4 0] ft*3, ±iS#^¥ 10-163098 

»I«M) , T2 (^-^T^^h^Pfl) , T3 (7 

t^>-t7^ j^h^m) > T4 ciiEi^s^ra) t 

Lfc*&UU Tl, T2, T 3 <hT4 ^*3fe?IJ*0;SLft 

^b-ti)t^5i^(ai 8>r ^*^<o*§£\ 

ftyi/^r-^WSTl, WSTa^v'gyHBSI 

e^giia^ roiBiti»iBT4o««^iB-c*> 

[0 3 4 1] ft^b\ ±Um2<D^ffiB1RT*ft. 

— ^x/N^f- ^flj-e 2 tfco uf^^ict 2 mmt 

[0 3 4 2] L^Lft^b, ^1 

(Diiffl$SH^r.ttt-RB^Stt^>b^-ei4ft<, — SKft 

[0 3 4 3] **u ±|B* 2 (DS06»IB"e^ 77^^ 

—y^y^^^^v? (bchk) , ^3i^S5Ul3ftStfteix 

[0 3 4 4] ft*3, ±E*2OS0B»«-CH:. 2o<£>? 
x/^T-^WSTU WST2^U, IE*^^3i 

ii(D^x^r-i/WSTl, WST 2 tm$k(V^ft 
f^ 7 x/N77-^WST3, WST4^Sf 22±0 

pr»a!*«i 3 8±^E«LTt>ftv\ z<om2 0(Dm 

S^n, ^^i/n^^- — ^WST 3. WST 4<D&M*nt 

3t^PL, 77-f^h^H24a, 1 2 4 b <D 
^ ij>"CS5*> ^ X Y U tcM U T 3f fcft ^S^-T 5 Slfi 44ft 

*tt6oOf»tt2 11, 2 12, 2 1 
3, 2 14, 2 15, 1 6(C«to-C«^-rtt«S:V\ ^ 

co^, ^F#tf2 13, 2 l 4CJ:ot, B3teB#^i>^ 
/^t-^WST 3Xlj:9^^T-v ? WST4^Y* 



- 42 - 



«2 0 0 0-1 0 6 3 4 0 (P2000-106340A) 



2 1 2lCj:oT77^^>'b^l-2 4 a SrE^T*? 
;b;ft£T 7-f ^ > H$«) j^x/N^f - ^W S T 3 ^Y* 

i 2 4 b &m^^xftt>tiZ>T7^ * > ytff<ny?=-^* 
r-i?wST 4 ©Y*iejAt5X*i^^ffi:«W«i**iWflE 

[0 3 4 5] r^^CCjoV^T, T^ff* 2 1 1 RXfTm 
ff2 1 3 0>»fc5VM*. T^ft2 1 3&VT*tt2 1 5 
<DmzftjLX, flusfebfc^l <OT*tf7 6 X 1 &J1^T 
PHStK:. T^ff2 1 2Rt;f»ft2 1 4(0«Lfc^ 
VSi. z F*W-2 1 4Xt5T*fl-2 1 6<0*^lttx.T, hu 
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[Claim 50] 

A stage system equipped with: 
a base plate; 

at least two first movable bodies that are movable relative to said base plate, each holding 
a substrate; 

a second movable body that is disposed on said base plate, having each of said first 
movable bodies disposed above, and moves relative to said base plate and said each first 
movable body, respectively; and 

a drive unit that is installed on said second movable body and drives said each first 
movable body in a two-dimensional plane; 

wherein the stage system is structured such that said second movable body moves in 
response to the reaction force accompanying drive of said each first movable body. 

[Claim 51] 

The stage system of claim 50, wherein 

the mass of said each first movable body is roughly equal to or less than 1/9 of the mass 
of said second movable body, 

the said stage system being further equipped with a second drive unit that drives said 
second movable body on said base plate at a low response frequency. 

[Claim 52] 

An exposure apparatus for transferring mask patterns onto a substrate equipped with the 
stage system described in claim 50 or 51, wherein 

a substrate on which said mask patterns are transferred is held by said each first movable 
body composing said stage system. 

[Claim 53] 

The exposure apparatus of claim 52 further equipped with a projection optical unit for 
projecting said mask patterns onto said substrate, wherein 
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said drive unit composing said stage system drives, while said mask patterns are being 
transferred to substrates each held by said each first movable body, said first movable 
bodies for holding substrates that are subject to the pattern transfer, in synchronization 
with said mask in a scanning direction relative to said projection optical unit. 

[Claim 54] 

An exposure apparatus for transferring mask patterns onto each of first and second sub- 
fields disposed adjacent to each other on a substrate, wherein 

the exposure apparatus is equipped with a substrate stage for holding said substrate; and a 
first drive unit that differentiates between the absolute value of acceleration during 
acceleration of said substrate stage and that of deceleration, when said substrate stage 
moves between a first exposure performed onto said first sub-field and a second exposure 
performed onto said second sub-field. 

[Claim 55] 

The exposure apparatus of claim 54, wherein said first drive unit makes the absolute 
value of acceleration during said acceleration greater than that of said deceleration. 

[Claim 56] 

The exposure apparatus of claim 54 or 55 further equipped with a first base plate on 
which said substrate stage is disposed and a second base plate on which said first base 
plate is disposed, wherein 

said first base plate is structured to move relative to said substrate stage on said second 
base plate in response to the motion of said substrate stage. 

[Claim 57] 

The exposure apparatus of claim 56 further equipped with a second substrate stage 
disposed on said first base plate, wherein 

said first base plate is moved so as to offset a resultant of the reaction forces generated by 
the motions of said two substrate stages. 

[Claim 58] 

The exposure apparatus of claim 56 further equipped with a second substrate stage 
disposed on said first base plate, wherein 

said first base plate is moved so as to prevent a shift in the center of gravity position due 
to at least one of the motions of said two substrate stages. 
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[Claim 59] 

The exposure apparatus of any of claims 56 through 58 further equipped with: 
a second drive unit for moving said first base plate relative to said second base plate; and 
a control unit that makes respective control response of said second drive unit variable 
among a plurality of operations, including the operation of the exposure of said substrate. 

[Claim 60] 

The exposure apparatus of claim 59, wherein 

said control unit sets a control response of said second drive unit such that it is possible 
to have a control in which said first base plate practically maintains its position relative to 
said second base plate, during said substrate stage motion between said first and second 
exposures. 

[Claim 61] 

The exposure apparatus of any of claims 54 through 60, wherein 

said first drive unit moves said substrate stage such that a plurality of sub-fields on said 
substrate is exposed by a step-and-repeat method or step-and-scan method. 

[Claim 62] 

The exposure apparatus of any of claims 54 through 61, wherein 

said first drive unit has a first planar magnetic levitation type linear actuator for driving 
said substrate stage in at least 3 degrees of freedom. 

[Claim 63] 

The exposure apparatus of any of claims 59 through 62, wherein 

said second drive unit has a second planar magnetic levitation type linear actuator for 
moving said first base plate relative to said second base plate. 

[Claim 64] 

An exposure apparatus for transferring mask patterns onto a substrate equipped with: 
a first base plate; a plurality of substrate stages, each disposed on said first base plate and 
each holding said substrate; a second base plate on which said first base plate is disposed; 
and a support unit for movably supporting said first base plate relative to said second 
base plate so as to restrain a shift in the center of gravity position due to at least one of 
the motions of said plurality of substrate stages. 
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[Claim 65] 

The exposure apparatus of claim 64, wherein 

a first substrate stage of said plurality of substrate stages is moved such that said 
substrate is exposed by the step-and-repeat method or the step-and-scan method, and 
said support unit has a planar magnetic levitation type linear actuator for movably 
supporting said first base plate relative to said second base plate. 

[Claim 66] 

The exposure apparatus of claim 65, wherein 

a second substrate stage that is different from said first substrate stage is driven to 
execute operations other than the exposure operation during the operation of the exposure 
of a substrate on said first substrate stage. 

[Claim 67] 

The exposure apparatus of claim 66 further equipped with an alignment unit for detecting 
marks on said substrate, wherein 

a mark detection by said alignment unit or loading/unloading of said substrate is 
performed at said second substrate stage. 

[Claim 68] 

The exposure apparatus of any of claims 54 through 67, wherein 

said substrate stage has first and second reflecting surfaces that are disposed such that 
their elongated sides intersect, forming an acute angle, and 

the substrate stage is further equipped with first and second interferometers, each having 
a measuring axis that is orthogonal to said first and second reflecting surfaces, 
respectively. 

[Claim 69] 

The exposure apparatus of claim 68, wherein 

said first and second reflecting surfaces are disposed such that a trapezoid having both of 
these reflecting surfaces as its two sides other than the upside and base covers said 
substrate. 

[Claim 70] 

The exposure apparatus of claim 68 or 69, wherein 
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said first and second reflecting surfaces are each formed along two sides of a triangle that 
practically covers said substrate on said substrate stage. 

[Claim 71] 

The exposure apparatus of any of claims 68 through 70, wherein 

said first reflecting surface or said second reflecting surface is, with respect to its length 
in an elongated direction, determined to be substantially longer than an exposure field on 
said substrate. 

[Claim 72] 

The exposure apparatus of claim 71, wherein 

said exposure field includes the entire sub-fields on said substrate to which said mask 
patterns are transferred. 

[Claim 73] 

The exposure apparatus of any of claims 54 through 67 further equipped with: 
a mask stage for holding said mask; and 

a drive unit for synchronously moving said mask stage and said substrate stage in a first 
direction in order to transfer said mask patterns onto said substrate, wherein 
said substrate stage has a first reference plane for measurement that is elongated along 
the direction that intersects said first direction, in which said synchronized motion 
occurs, making an acute angle. 

[Claim 74] 

The exposure apparatus of claim 73, wherein 

said first reference plane for measurement is, with respect to its elongated direction, 
formed over practically the entire travel range of said substrate stage during the scanning 
exposure operation of said substrate. 

[Claim 75] 

The exposure apparatus of claim 73 or 74, wherein 

said first reference plane for measurement is, with respect to its length in the elongated 
direction, determined to be substantially longer than the exposure field on said substrate. 

[Claim 76] The exposure apparatus of claim 75, wherein 
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said exposure field includes the entire sub-fields on said substrate on which said mask 
patterns are transferred. 

[Claim 77] 

The exposure apparatus of any of claims 73 through 76 further equipped with a first 
interferometer having a measuring axis orthogonal to said first reference plane for 
measurement, wherein 

the values measured by said first interferometer are used for a position control of said 
substrate stage with respect to at least a second direction between said first direction and 
a second direction orthogonal thereto. 

[Claim 78] 

The exposure apparatus of any of claims 73 through 77, wherein 

said substrate stage has a second reference plane for measurement that elongates in the 
second direction orthogonal to said first direction. 

[Claim 79] 

The exposure apparatus of claim 78 further equipped with a second interferometer having 
a measuring axis orthogonal to said second reference plane for measurement, wherein 
the values measured by said second interferometer are used for a position control of said 
substrate stage with respect to said first direction. 

[Claim 80] 

The exposure apparatus of any of claims 73 through 79, wherein 

said substrate stage intersects both said first direction as well as second direction 
orthogonal thereto and has a third reference plane for measurement in a direction 
different from said first reference plane for measurement. 

[Claim 81] 

The exposure apparatus of claim 80 equipped with a third interferometer having a 
measuring axis orthogonal to said third reference plane for measurement, wherein 
the values measured by said third interferometer are used for a position control of said 
substrate with respect to at least one direction of said first and second directions. 
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Detailed Description of the Invention 
[0070] 

The stage system in accordance with the invention described in claim 50 is equipped with 
a base plate (22); at least two first movable bodies (WST1, WST2) movable relative to 
said base plate, each holding a substrate (Wl, W2); a second movable body (138) 
disposed on said base plate, having each of said first movable bodies disposed above and 
moves respectively relative to said base plate and said each first movable body; and drive 
units (42a, 42b) that are installed on said second movable body and drive said each first 
movable body in a two-dimensional plane, and the stage system is structured such that 
said second movable body moves in response to the reaction force accompanying said 
drive of each movable body. 

[0071] 

Thereby, if one of the first movable bodies is driven by the drive unit, the second 
movable body moves in response to the reaction force of the driving force; thus offset 
load due to the shift of the center of gravity of the first movable body is cancelled by the 
shift of the center of gravity of the second movable body, and as a result, the center of 
gravity of the entire stage can be maintained at a predetermined position. Similarly, if a 
plurality of first movable bodies is driven simultaneously by the drive units, the reaction 
forces corresponding to the resultant of the driving force move the second movable body 
so as to cancel the offset load due to the center of gravity shift of the plurality of first 
movable bodies by the center of gravity shift of the second movable body; thus as a 
result, the center of gravity of the entire stage system can be maintained at a 
predetermined position. Consequently, it is no longer necessary to adjust the motions of 
the first movable bodies among themselves in order to prevent one first movable body's 
motion from acting upon other first movable bodies as a disturbance, hence not only the 
burden on the control is reduced but also the position controllability of each first movable 
body can be maintained high. 

[0072] 

In this case, as in the invention described in claim 51, the mass of said each first movable 
body (WST1, WST2) is roughly equal to or less than 1/9 of the mass of the said second 
movable body (138), and this allows it to be further equipped with a second drive unit 
(44) for driving said second movable body at a low response frequency on said base plate 
(22). In such a case, as described above, not only the center of gravity of the stage system 
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can be maintained at a predetermined position, when one of the first movable bodies is 
driven, for example, the distance that the second movable body travels in the opposite 
direction in response to the reaction force thereof can be reduced to equal to or less than 
1/10. Moreover, since the second movable body is driven on the base plate by the second 
drive unit at a response frequency so low that it cannot respond to the reaction force 
during acceleration and deceleration of the first movable body, the second movable body 
can be driven without affecting the motion of said each first movable body. 

[0073] 

The invention described in claim 52 is an exposure apparatus for transferring mask 
patterns onto a substrate and is equipped with the stage described in claim 50 or 51, and 
the substrate to which said mask patterns are transferred is held by said each first 
movable body that composes said stage system. 

[0074] 

In this case, as in the invention described in claim 53, if it is further equipped with a 
projection optical unit for projecting said mask patterns onto said substrate, said drive 
unit composing said stage system may drive, in synchronization with said mask in a 
scanning direction relative to said projection optical unit, said first movable body for 
holding the substrate subject to the pattern transfer, while said mask patterns are being 
transferred onto the substrate held by said each first movable body. 

[0075] 

The invention described in claim 54 is an exposure apparatus for transferring patterns of 
a mask (R) onto each of first and second sub-fields (SI and S2) disposed adjacent to each 
other on a substrate (W or Wl), and it is equipped with a substrate stage (WST, WST1 or 
WST3) for holding said substrate and first drive units ((42, 78) or (42a, 160)) that 
differentiate between the absolute value of acceleration during acceleration of said 
substrate stage and that of deceleration, when said substrate stage moves between a first 
exposure performed onto said first sub-field and a second exposure performed onto said 
second sub-field. 

[0076] 

Thereby the substrate stage is driven by the first drive unit in order to change a position 
on the substrate to which mask patterns are transferred, between the first exposure 
performed onto the first sub-field and the second exposure performed onto said second 
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sub-field on the substrate. At this time, the first drive unit is such that the absolute values 
of the acceleration of the substrate stage between acceleration and deceleration are set to 
be different. Therefore, with the first drive unit, by appropriately setting the absolute 
value of acceleration during acceleration and the absolute value of acceleration during 
deceleration at the time of the substrate stage motion between the first exposure 
performed onto the first sub-field and the second exposure performed onto the second 
sub-field, a control of the substrate stage motion, such as reduction of the total time 
required for the motion of the substrate stage including the settling time for positioning, 
becomes possible by reducing the settling time required for positioning of the substrate 
upon completion of the motion, as compared to the case where the absolute values of 
acceleration between acceleration and deceleration are identical. 

[0077] 

In this case, as in the invention described in claim 55, it is desirable for said first drive 
unit ((42, 78) or (42a, 160)) to set the absolute value of acceleration greater during said 
acceleration than during said deceleration. In such a case, by setting the absolute value of 
a negative acceleration during deceleration of the substrate stage before the start of the 
second scanning exposure to be small, effectively damping the vibration of the substrate 
stage at the completion of the motion, and reducing the settling time for positioning, the 
second exposure can be started immediately after the completion of the motion. 
Moreover, by setting the absolute value of acceleration during acceleration of the 
substrate stage upon completion of the first exposure to be greater, an unnecessarily 
prolonged travel time can be avoided. Consequently, the total time, including the travel 
time and settling time for positioning of the substrate stage, can be reduced, and the 
throughput can be improved additionally. 

[0078] 

The exposure apparatus according to respective invention described in the 
aforementioned claims 54 and 55 may be, as in the invention described in claim 56, 
further equipped with a first base plate (38 or 138) on which said substrate stage is 
disposed (WST, WST1 or WST3); and a second base plate (22) on which said first base 
plate is disposed, and it can be structured such that said first base plate moves relative to 
said substrate stage on said second base plate in response to the motion of said substrate 
stage. In such a case, when the substrate stage moves, the first base plate moves on the 
second base plate relative to the substrate stage in response thereto; hence offset load and 
reaction force accompanying a shift in the center of gravity of the substrate stage can be 
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cancelled by a shift in the center of gravity of the first base plate, whereby the center of 
gravity of the entire system, including the substrate stage, first base plate and second base 
plate, can be maintained at a predetermined position. 

[0079] 

In this case, as in the invention described in the claim 57, if it is further equipped with a 
second substrate stage (WST2 or WST4) that is disposed on said first base plate (138), it 
is desirable to move said first base plate so as to cancel a resultant of the reaction forces 
generated by the motions of said two substrate stages (WST1, WST2 or WST3, WST4). 
In such a case, if two substrate stages are driven simultaneously, the first base plate is 
driven so as to cancel a resultant of the reaction forces generated by the motions. In other 
words, the first base plate moves so as to cancel the reaction forces accompanying the 
motions of the two substrate stages, hence as a result, the center of gravity of the entire 
system, including the two substrate stages, first base plate and second base plate, can be 
maintained at a predetermined position. Consequently, it is no longer necessary to adjust 
the motions of the substrate stages among themselves in order to prevent one substrate 
stage's motion from acting upon the other substrate stage as a disturbance, hence not only 
the burden on the control is reduced but also the position controllability of each substrate 
stage can be maintained high. 

[0080] 

In the exposure apparatus of claim 56 above, as in the invention described in claim 58, if 
it is further equipped with the second substrate stage (WST2 or WST4) that is disposed 
on said first base plate (138), said first base plate can be moved so as to prevent a change 
in the center of gravity position due to at least one of the motions of said two substrate 
stages (WST1, WST2 or WST3, WST4). In such a case, when one of the substrate stages 
moves, the first base plate moves in response to the reaction force accompanying the 
motion and thereby cancels offset load due to a shift in the center of gravity of the 
substrate stage by a shift in the center of gravity of the first base plate; hence as a result, 
the center of gravity of the entire system, including the two substrate stages, first base 
plate as well as second base plate, can be maintained at a predetermined position. 
Similarly, if the two substrate stages are driven simultaneously, by the reaction force 
corresponding to the resultant of the driving force, the first base plate moves so as to 
cancel offset load due to a shift in the center of gravity of the two substrate stages by a 
shift in the center of gravity of the first base plate; hence as a result, the center of gravity 
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of the entire system, including the two substrate stages, first base plate as well as second 
base plate, can be maintained at a predetermined position. 

[0081] 

In the exposure apparatus according to each invention described in the aforementioned 
claims 56 through 58, as in the invention described in claim 59, it may be further 
equipped with a second drive unit (44) for moving said first base plate (138) relative to 
said second base plate (22) and a control unit (160) that makes respective control 
response of said second drive unit (44) variable among a plurality of operations, 
including the operation of the exposure of said substrate. In such a case, for example 
during the operations in which a position control of the substrate stage needs to be done 
with high accuracy, e.g., during exposure as well as alignment, because the first base 
needs to move in response to the reaction force accompanying the motion of the substrate 
stage, the control unit sets a control response of the second drive unit such that it cannot 
follow the drive of the substrate stage by the first drive unit. On the other hand, during 
the operations that do not require a position control of the substrate to be done with such 
high accuracy, the control unit sets the control response of the second drive unit such that 
the first base plate practically maintains the position relative to the second base plate 
without being affected by the motion of the substrate stage. Thereby the stroke required 
for the first base plate can be reduced. 

[0082] 

In this case, as in the invention described in claim 60, said control unit (160) may set the 
control response of said second drive unit (44) such that it is possible to achieve a control 
in which said first base plate (138) practically maintains its position relative to said 
second base plate (22), during said substrate stage motion between said first and second 
exposures. 

[0083] 

In the exposure apparatus according to each invention described in the aforementioned 
claims 54 through 60, as in the invention of claim 61, said first drive unit ((42, 78) or 
(42a, 160)) may drive said substrate stage so that said plurality of sub-fields on the 
substrate is exposed by the step-and-repeat method or the step-and-scan method. In other 
words, in the case of an exposure apparatus of such successive motion type, stepping of 
the substrate stage (positioning of the substrate stage relative to the position of the mask 
pattern transfer (in the case of the step-and-repeat method)) or a movement of the 
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substrate stage to the starting position of scanning for transferring of mask patterns on to 
each sub-field on the substrate (in the case of the step-and-scan method) is repeatedly 
performed; hence the above described improvement in position controllability of the 
substrate stage contributes to reduction of the overall exposure time in great proportion. 

[0084] 

In the exposure apparatus of the aforementioned claims 54 through 61, as in the invention 
described in claim 62, said first drive unit may have a first planar magnetic levitation 
type linear actuator (42 or 42a, 42b) for driving said substrate stage at least in 3 degrees 
of freedom. Here, if the first planar magnetic levitation type linear actuator drives the 
substrate stage in, for example, 3 degrees of freedom in a travel plane, the position and 
orientation of the substrate stage in 6 degrees of freedom can be controlled by 
incorporating appropriate Z/tilt mechanisms. Moreover, if the first planar magnetic 
levitation type linear actuator drives the substrate stage in 6 degrees of freedom, because 
said first planar magnetic levitation type linear actuator enables a control of the position 
and orientation of the substrate stage in 6 degrees of freedom, the structure of the 
substrate stage can simplified and its weight can be reduced by composing the substrate 
stage with a simple plate type member and so forth. 

[0085] 

In the exposure apparatus according to each invention described in the aforementioned 
claims 59 through 62, as in the invention of claim 63, said second drive unit may have a 
second planar magnetic levitation type linear actuator (44) that moves said first base plate 
(138) relative to said second base plate (22). 

[0086] 

The invention of claim 64 is an exposure apparatus for transferring patterns on a mask 
(R) onto substrates (Wl, W2), and it is equipped with the first base plate (138); plurality 
of substrate stages (WST1, WST2 or WST3, WST4) each holding said substrate each 
disposed on said first base plate; the second base plate (22) on which said first base plate 
is disposed; and support unit (44) for movably supporting said first base plate relative to 
said second base plate so as to restrain a shift in the center of gravity position due to at 
least one of the motions of said multiple substrate stages. In such a case, if one of the 
substrate stages moves, the first base plate supported by the support unit moves in 
response to the reaction force accompanying the motion, and thereby cancels offset load 
due to a shift in the center of gravity of the substrate stage by a shift in the center of 
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gravity of the first base plate, hence as a result, the center of gravity of the entire system, 
including the multiple substrate stages, first base plate as well as second base plate can be 
maintained at a predetermined position. Similarly, if the plurality of substrate stages 
moves simultaneously, a resultant of the reaction forces generated by the motion of each 
substrate stage moves the first base plate supported by the support unit so as to cancel the 
offset load due to the center of gravity shift of the plurality of substrate stages by the 
center of gravity shift of the first base plate; thus as a result, the center of gravity of the 
entire stage system, including the plurality of substrate stages, first base plate as well as 
second base plate, can be maintained at a predetermined position. Consequently, it is no 
longer necessary to adjust the motions of the substrate stages among themselves in order 
to prevent one substrate stage's motion from acting upon other substrate stages as a 
disturbance, whereby not only the burden on the control is reduced but also the position 
controllability of each substrate stage can be maintained high. 

[0087] 

In this case, as in the invention described in claim 65, if the first substrate stage (WST1 
or WST3) of said plurality of substrate stages is moved such that said substrate (Wl) is 
exposed by the step-and-repeat method or step-and-scan method, said support unit may 
have a planar magnetic levitation type linear actuator that movably supports said first 
base plate (138) relative to said second base plate (22). In the case of such successive 
motion type, stepping of the first substrate stage (positioning of the first substrate stage 
relative to the position of the mask pattern transfer (in the case of the step-and-repeat 
method)) or a movement of the first substrate stage to the starting position of scanning 
for the transfer of mask patterns on to each sub-field on the substrate (in the case of the 
step-and-scan method) is repeatedly performed; hence the above described improvement 
in position controllability of the first substrate stage contributes to reduction of the 
overall exposure time in great proportion. 

[0088] 

In this case, as in the invention described in claim 66, during the exposure operation of a 
substrate (Wl) on said first substrate stage (WST1 or WST3), the second substrate stage 
(WST2 or WST4) that is different from said first substrate stage may be driven so as to 
perform operations other than the exposure operation. In such a case, since the exposure 
operation and operations other than the exposure can be processed simultaneously in 
parallel on the first substrate stage and the second substrate stage, the overall throughput 
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can be improved. Moreover, the operation of the first substrate stage does not act upon 
the second substrate stage as a disturbance. 

[0089] 

In this case, during the exposure of the substrate on the first substrate stage, as in the 
invention described in claim 67, it may be further equipped with alignment units (124a. 
124b) for detecting marks on said substrate, and at said second substrate stage (WST2 or 
WST4), a mark detection by said alignment units or loading/unloading of said substrate 
may be executed. 

[Embodiment of the Invention] 
[First Embodiment] 

Based on FIGs. 1 through 14, the first embodiment of the present invention is explained. 
[0103] 

FIG. 1 shows a perspective view of a scanning type exposure apparatus 10 of the first 
embodiment of the exposure apparatus in accordance with the present invention, and 
FIG. 2 shows its internal structure schematically. This scanning type exposure apparatus 
10 is a projection exposure apparatus for performing the exposure operation by the step- 
and-scan method, which is now becoming mainstream as a lithographic instrument for 
manufacturing semiconductor devices. This scanning type exposure apparatus 10 
transfers an entire circuit pattern of the reticle R onto each of a plurality of shot fields on 
the wafer W by the step-and-scan method by relatively scanning the reticle R and the 
wafer W in a one-dimensional direction (Y direction herein) relative to a field of view of 
the projection optical unit PL, while projecting an image of a portion of a circuit pattern 
delineated on the reticle R (see FIG. 2) as a mask onto the wafer W as a photosensitive 
substrate (or substrate) through the projection optical unit PL. 

[0104] 

This scanning type exposure apparatus 10, as shown in FIG. 1, comprises an excimer 
laser light source 11, an exposure apparatus main body 12, and a control rack 14 as a 
main control system for a general control of them. The excimer laser light source 1 1 is 
normally installed in a separate room (a service room with a low level of cleanness) 
isolated from an ultra clean room where the exposure apparatus main body 12 is 
installed. Moreover, the exposure apparatus main body 12 is normally installed in an 
ultra clean room and stored in an environmental chamber that is temperature-controlled 
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with high accuracy and highly dustproof inside its inner space, but FIG. 1 only shows a 
schematic view of the main body structure in this chamber. 

[0105] 

Next, based on FIGs.l and 2, structures of the excimer laser light source 1 1, the exposure 
apparatus main body 12 and the control rack 14 are explained. 

[0106] 

Said excimer laser light source 11 is equipped with a console 11 A. The excimer laser 
light source also has a built-in computer for control 11B (not shown in FIG. 1; see FIG. 
2) that is interfaced with said console 11 A, and during the normal exposure motion, this 
computer for control 1 IB controls pulse emission from the excimer laser light source 1 1 
in response to a command from a main control system 50 comprising minicomputer(s) 
for controlling the exposure apparatus. 

[0107] 

The excimer laser light source 11 is used as an exposure light source and emits, for 
example, pulsed KrF excimer laser light with a 248 nm wavelength or ArF excimer laser 
light with a 193nm wavelength. Here, pulsed laser light of the ultraviolet range 
(hereinafter referred to appropriately as "excimer laser light," "pulsed illumination light," 
or "pulsed ultraviolet light") from the excimer laser light source 11 is used as 
illumination light for exposure for the purpose of obtaining pattern resolution of 0.25 to 
O.lOjam minimum linewidth, that is required for mass production of microcircuit devices 
having a degree of integration and fineness adequate for 25 6M to 4Gbit class 
semiconductor memory devices (D-RAM). 

[0108] 

The spectral bandwidth of the pulsed laser light (excimer laser light) is narrowed to 
contain chromatic aberrations caused by various dioptric elements composing the 
illumination unit and the projection optical unit PL of the exposure apparatus within 
latitude. An absolute value of the central emission wavelength subject to bandwidth- 
narrowing and a value of the line-narrowed bandwidth (between 0.2pm and 300pm) are 
not only displayed on said console 1 1 A but also can be finely adjusted as necessary from 
said console 11 A. Moreover, pulse emission modes (typically, three modes of self- 
excitation oscillation, external trigger oscillation and oscillation for maintenance) can be 
set from the console 1 1 A. 
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[0109] 

Examples of the exposure apparatus that uses excimer lasers as their light source are 
disclosed in Unexamined Patents S57-198631, HI- 259533, H2-135723, H2-294013, etc., 
and examples of the exposure apparatus that uses an excimer laser light source for the 
step-and-scan exposure are disclosed in Unexamined Patents H2-229423, H6-132195, 
H7-142354 and so forth. Hence the basic technologies disclosed in each of the above 
mentioned Unexamined Patents can be applied as they are or by partially modifying them 
in the scanning type exposure apparatus 10 of FIG. 1 as well. 

[0110] 

Said exposure apparatus main body 12 is equipped with a pedestal part 16, a reticle stage 
RST, an illumination optical unit 18, a projection optical unit PL, an LC/MAC unit, a 
stage system 1, a wafer loading robot 19 and an alignment unit and so forth. 

[0111] 

Describing this further in detail, the pedestal part (a first pedestal) 16 is supported 
through four vibration isolation systems 20 on a floor surface as shown in FIG. 1. Each 
vibration isolation system 20 not only supports the dead load of the exposure apparatus 
main body 12 through an air cylinder (a vibration isolation pad), not shown, but is also 
equipped with actuators and various sensors for actively compensating a tilt of the entire 
exposure apparatus main body 12, a displacement in the Z direction, and displacements 
in the X and Y directions in FIG. 1 of the entire exposure apparatus main body by a 
feedback control or feedforward control by the control system, not shown. This type of 
active vibration isolation system is disclosed, for example, in Unexamined Patent H9- 
74061, etc. 

[0112] 

The pedestal part 16 is equipped with the base plate 22, which is parallel to the floor 
surface, and a supporting plate 24, which is facing and installed above this base plate 22, 
and it has a shape of a box with its inside hollowed out. The supporting plate 24 
comprises a rectangular plate member with a circular opening in the center, and the 
projection optical unit PL is inserted through this central opening, maintaining the 
position orthogonal to said supporting plate unit 24. Additionally, this projection optical 
unit PL is held by the supporting plate 24 through a flange installed at a part of the 
periphery. 
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[0113] 

Standing on the top surface of the supporting plate 24 in the way to surround the 
projection optical unit PL is a four-leg part 26. Installed on top of this four-leg part is a 
reticle base base plate 28 supported by said four-leg part 26 connecting the upper ends of 
these legs with one another. This four-leg part 26 and the reticle base base plate 28 
comprise a second column (second pedestal). 

[0114] 

On the top surface of the reticle base base plate 28, a guide 28b is elongated along the Y 
direction (first axis direction, first direction). Moreover, an opening 28a (see FIG. 2) is 
formed in the center of the reticle base base plate 28. The tip of the emission part of the 
illumination optical unit 18 is disposed in the manner facing this opening 28a. 

[0115] 

Disposed on top of the reticle base base plate 28 is said reticle stage RST that moves in 
the Y direction along the guide 28b while holding a reticle R by chucking. This reticle 
stage RST is driven by linear motors and so forth that compose the drive unit 29 (see 
FIG. 2), and this reticle stage RST is structured such that it can move in a straight line in 
the Y direction with a large stroke on the reticle base base plate 28 and also can be driven 
with a very small stroke in the X direction (second axis direction, second direction) and 
the direction by a voice coil motor (VCM), piezo device and so forth. 

[0116] 

At one section of the reticle stage RST, as shown in FIG.2, a moving mirror 31 is 
mounted for reflecting a measuring beam from a reticle laser interferometer 30 for 
measuring its position and an amount of travel. Here, in reality, the reticle laser 
interferometer has a reticle Y interferometer for the Y direction (scan direction) position 
measurement, a reticle X interferometer for the X direction position measurement and a 
reticle interferometer for the direction (rotation direction) position measurement, and a 
respective moving mirror corresponding to each interferometer is fixedly attached on the 
reticle stage RST; however, in FIG. 2, they are collectively shown as the reticle laser 
interferometer 30 and the moving mirror 3. Additionally, although measurements of the 
reticle stage RST in the X, Y and directions are respectively performed by the above 
mentioned three reticle interferometers, in the explanations hereinafter, for convenience' 
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sake, the X, Y and direction measurements are considered to be performed 
simultaneously and individually by the laser interferometer 30. 

[0117] 

Position information (or velocity information) of the reticle stage RST (i.e. the reticle R) 
measured by the interferometer 30 is sent to a reticle stage controller 33. The reticle stage 
controller 33 basically controls the drive unit 29 (linear motor, voice coil motor, piezo 
motor, etc.) for moving the reticle stage RST so that the position information (or velocity 
information) outputted from the interferometer 30 agrees with command values (target 
position, target velocity). 

[0118] 

Said illumination optical unit 18 has, as shown in FIG. 1, a beam receiver 32 stored on its 
rear side, and is connected to the excimer laser light source 1 1 through a BMU (beam 
matching unit) that is comprised of this beam receiver 32 and a light shielding tube 34 
connected thereto. Installed inside the beam receiver 32 that composes the BMU is a 
plurality of movable reflective mirrors (not shown) for optimally adjusting an entrance 
position and an incident angle of the excimer laser light on the illumination optical unit 
18 so that the excimer laser light guided through the tube 34 from the excimer laser light 
source 1 1 is always incident on a predetermined position relative to the optical axis of the 
illumination optical unit 18. 

[0141] 

Next, the stage system 1 is explained. This stage system 1, as shown in FIGs. 1 and 2, is 
equipped with the base plate 22 that composes said pedestal part (first column) 16; the 
movable type base plate 38 supported on the base plate 22 to be relatively movable in the 
XY plane; and the wafer stage WST as a substrate stage supported on this movable type 
base plate 38 to be relatively movable to said movable type base plate 38 in the XY 
plane. 

[0142] 

The wafer stage WST is levitated by a first planar magnetic levitation type linear actuator 
42 (see FIG. 5 (B)) installed on the movable type base plate 38 under the projection 
optical unit PL, and is also such that it is driven freely in the XY two-dimensional plane 
that is orthogonal to the optical axis AX of the projection optical unit PL. Additionally, 
the movable type base plate 38 is, similarly to the wafer stage WST, levitated by a 
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second planar magnetic levitation type linear actuator 44 (see FIG. 5 (B)) installed on the 
base plate 22, and is also such that it is driven freely in the XY two-dimensional plane. 
Incidentally, in FIG. 2, the above described planar magnetic levitation type linear 
actuators 42 and 44 are collectively shown as a drive unit 48 in the figures for reasons of 
convenience for illustration. This drive unit 48, i.e., the planar magnetic levitation type 
linear actuators 42 and 44, is such that it is controlled by a wafer stage controller 78. A 
control method for the movable type base plate 38 and its role are later described in 
detail. 

[0143] 

Said wafer stage WST is, as shown in FIG. 1, equipped with a moving stage 52 as a 
second plate that is freely movable in the XY two-dimensional plane on the movable type 
base plate 38, a leveling drive mechanism 58 as a drive mechanism mounted on this 
moving stage 52, and a substrate table TB as a first plate for holding a wafer W being 
supported by this leveling drive mechanism 58. 

[0144] 

The moving stage 52 is formed to be an equilateral triangle in the present embodiment, 
and is disposed on the movable type base plate 38 with one of its end surface facing the 
direction orthogonal to the Y-axis direction (first direction, first axis direction), which is 
the scanning direction of the reticle stage RST. 

[0145] 

Said substrate table TB is formed to be an equilateral triangle identical with the movable 
stage 52 and is supported, in the manner that it overlaps the movable table 52 in a plan 
view, by three actuators ZAC that compose a leveling drive mechanism 58. On this 
substrate table TB, a practically circular wafer holder 54 (see FIG. 3 (C)) is installed, and 
the wafer W is electrostatically chucked to this wafer holder 54 to be held with its 
flatness corrected. This wafer holder 54 is temperature-controlled to suppress expansion 
deformation due to heat accumulated during exposure of the wafer W. 

[0146] 

Said leveling drive mechanism 58 supports the substrate table TB at the vicinity of each 
oh three vertexes of the equilateral triangle, and is comprised of: three actuators (such as 
piezo and voice coil motors) ZACX1, ZACX2 and ZACY (see FIG. 3 (A)) that are 
independently drivable in the Z direction perpendicular to the XY plane at each 
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supporting point; and an actuator control unit 56 for driving the substrate table TB with a 
fine motion in the optical axis AX direction (Z direction) by independently controlling 
these three actuators ZACX1, ZACX2 and ZACY, as well as for tilting the substrate table 
TB relative to the XY plane. Drive commands to the actuator control unit 56 are 
outputted from the wafer stage controller 78. 

[0147] 

Incidentally, though not illustrated in FIG. 2, a focus/leveling sensor for detecting 
deviation (focus error) and a tilt (leveling error) in the Z direction between an imaging 
plane of the projection optical unit PL and the wafer W surface is installed in the vicinity 
of the projection optical unit PL, and the wafer stage controller 78 outputs drive 
commands to the actuator control unit 56 in response to a focus error signal and leveling 
error signal from the sensor. An example of such focus/leveling detection system is 
disclosed in detail in Unexamined Patent H7-201699. 

[0148] 

The position of the wafer stage WST, i.e., the substrate table TB, in the direction of each 
interferometer beam in FIG. 3 (A) is successively measured by a laser interferometer 
system 76 shown in FIG. 2, and the position information is sent to the wafer stage 
controller 78. The wafer stage controller 78 finds an XY coordinate position by a 
predetermined calculation and sends the drive unit 48 a command signal for driving the 
wafer stage WST based on the obtained coordinate position and target position 
information as to where it should be positioned. 

[0149] 

Here, a specific structure of the above mentioned laser interferometer system 76 is 
described in detail using FIGs. 3 (A) through (C). 

[0150] 

FIG. 3 (A) shows a first through third interferometers, 76X1, 76 Y and 76X2 as well as 
the interferometer beams from these three interferometers, RIX1, RIY and RIX2, in 
conjunction with the substrate table TB in a plan view. 

[0151] 

As evident from this FIG. 3 (A), according to the present embodiment, the substrate table 
TB is formed to be an equilateral triangle in a plan view, and its respective three sides 
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has a mirror finish to form a first through third reflecting surfaces, 60a, 60b and 60c. 
Additionally, the second interferometer 76Y is such that it measures the Y-axis direction 
position (or velocity) of the substrate table TB by emitting the interferometer beam RIY 
for the Y-axis direction (first axis direction) that is a scanning direction, perpendicularly 
to the second reflecting surface 60b, and then receiving the reflected beam. Additionally, 
the first interferometer 76X1 is such that it measures the position (or velocity) in the 
third-axis direction that is the direction of the interferometer beam RIX1 by emitting the 
interferometer beam RIX1 in the direction tilted by a predetermined angle 1 (1 is equal to 
-60° here) relative to the Y-axis direction, perpendicularly to the first reflecting surface 
60a and then receiving the reflected beam. Similarly, the third interferometer 76X2 is 
such that it measures the position (or velocity) in the fourth-axis direction that is the 
direction of the interferometer beam RIX2 by emitting the interferometer beam RIX2 in 
the direction tilted by a predetermined angle 2 (2 is equal to +60° here) relative to the Y- 
axis direction, perpendicularly to the third reflecting surface 60c and then receiving the 
reflected beam. 

[0174] 

Furthermore, in the scanning type exposure apparatus 10 of the present embodiment, a 
synchronization control system 80 for synchronously moving the reticle stage RST and 
the wafer stage WST is installed in the control unit. When the reticle stage RST and the 
wafer stage WST are synchronously moved, especially during the scanning exposure, this 
synchronization control system 80 monitors in real time the status of each position and 
velocity of the reticle R and the wafer W that are measured by the reticle laser 
interferometer 30 and the interferometer system 76, and controls so that their mutual 
relations are as predetermined, in order to link the control of the drive unit 29 by the 
reticle stage controller 33 to the control of the drive unit 48 by the wafer stage controller 
78. This synchronization control system 80 is controlled by various commands and 
parameters from the main control system 50. 

[0175] 

Furthermore, in the scanning type exposure apparatus 10 of the present embodiment, 
though not illustrated in FIGs. 1 and 2, in reality during the scanning exposure, in 
accordance with acceleration/deceleration Ar generated at the time of the prescan and 
overscan before and after the constant velocity motion of the reticle stage RST of a mass 
Rm, the reaction actuator 74 is installed in order to prevent a reaction force -Ar X Rm 
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from being transmitted from the reticle stage RST of a mass Rm to the pedestal part 16 
through the leg part 26. 

[0176] 

This reaction actuator 74 is, as shown in FIG. 6, supported by a reaction frame 72 that is 
roughly positioned by an elastic body 70 relative to a base board BS for supporting the 
pedestal part 16, and is disposed at practically the same height as the center of gravity 
determined by the weight of the reticle stage RST and the reticle base plate 28 and so 
forth. 

[0177] 

In reality, a pair of reaction actuators on the left and right, 74L and 74R, is installed as 
the reaction actuator 74, but they are collectively shown in FIG. 6 as the reaction actuator 
74. This reaction actuator 74 is such that it is controlled by the control unit not shown to 
provide the reticle base base plate 28 with a counter-force to the reaction force so as to 
cancel a lateral shift and rotation of the aforementioned center of gravity during 
acceleration and deceleration of the reticle stage RST, and it thereby prevents vibrations 
accompanying acceleration and deceleration of the reticle from being transmitted to the 
pedestal part 16 through the foot unit 26. 

[0178] 

It is fair to say that the necessity and effectiveness of such reaction actuator is higher 
when a linear motor or two-dimensional magnetic levitation type linear actuator and so 
forth is used as compared to the case where a lead screw type reticle stage is used. 

[187] 

Next, the role of the movable type base plate 38 and a control method thereof are 
explained, referring to FIGs. 5 (A) and (B). FIG. 5 (A) shows a schematic plan view of 
the vicinity of the base plate 22, and FIG. 5 (B) shows a schematic front view viewed 
from the direction of an arrow A. Shown in FIG. 5 (A) is a distance which the movable 
type base plate 38 moves due to the reaction force transmitted to the movable type base 
plate 38 accompanying acceleration and deceleration of the wafer stage WST when it 
moves by the distance indicated with an arrow B. 

[188] 
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Stretched around on top of the movable type base plate 38 in the XY two-dimensional 
direction is a plurality of coils (not shown) composing the planar magnetic levitation type 
linear actuator 42, in conjunction with permanent magnets not shown in the figure that 
are installed on the bottom surface (base) of the wafer stage WST. And the wafer stage 
WST is structured such that it is levitated above the movable base plate 38 by the planar 
magnetic levitation type linear actuator 42, and in addition is driven in any two- 
dimensional direction by controlling the current that is passed through said coils. 

[189] 

Similarly, stretched around on top of the base plate 22 in the XY two-dimensional 
direction is a plurality of coils (not shown) composing the planar magnetic levitation type 
linear actuator 44, in conjunction with permanent magnets not shown in the figure that 
are installed on the bottom surface (base) of the movable type base plate 38. And the 
movable type base 38 is structured such that it is levitated above the base plate 22 by the 
planar magnetic levitation type linear actuator 44, and in addition is driven in any two- 
dimensional direction by controlling the current that is passed through said coils. 

[190] 

In this case, because the wafer stage WST and the movable type base plate 38, or the 
movable type base plate 38 and the base plate 22, are not in contact, respectively, friction 
between them is very small, whereby the law of conservation of momentum holds for the 
entire system, including the wafer stage WST and the movable type base plate 38. 

[0191] 

Consequently, if the mass of the wafer stage WST is m, the mass of the movable type 
base plate 38 is M, and the wafer stage WST moves at a velocity v relative to the 
movable type base plate 38, in accordance with the law of conservation of momentum, 
the movable type base plate 38 moves in the direction opposite thereto at a velocity of 
V=mv/(M+m) relative to the base plate 12. At the same time, since acceleration is a time 
differential of velocity, if the wafer stage WST moves at acceleration a (when force 
F=ma is in effect), the movable type base plate 38 is subject to the acceleration A = 
ma/(M+m) in the opposite direction due to the reaction force of the force F. 

[0192] 

In this case, since the wafer stage WST is mounted on the movable type base plate 38, 
said wafer stage WST moves at a velocity of v X (l-m/(M+m)), hence at the acceleration 
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of a x (l-m/(M+m)) relative to the base plate 22. Because of this, if the mass m (weight 
mg) of the wafer stage WST and the mass M (weight Mg) of the movable type base plate 
38 are close, desired acceleration and the maximum velocity of the wafer stage WST 
cannot be obtained. Additionally, since the travel distance is proportional to the velocity, 
the amount of the travel of the movable type base plate 38 increases and thereby worsens 
the footprint. 

[0193] 

For example, if m:M = 1:4, when a 300mm wafer stage WST needs to be moved to 
expose an entire surface of a 12 inch wafer, according to said equation V=mv/(M+m), a 
stroke of 60mm, which is 1/5 of 300mm, needs to be ensured for the movable type base 
plate 38. 

[0194] 

Therefore, in the present embodiment, in order to suppress the worsening of the wafer 
stage acceleration, maximum velocity and footprint within an order of magnitude, the 
ratio between the mass m of the wafer stage WST and the Mass M of the movable type 
base plate 38 is set to be m:M = 1:9 or less, that is, the weight of the wafer stage WST is 
set to be equal to or less than 1/9 of the weight of the movable type base plate 38. 

[0195] 

Moreover, in order to reduce the stroke required for the movable type base plate 38, the 
wafer stage controller 78 makes control responses to the planar magnetic levitation type 
linear actuator 44 for driving movable type base plate 38 variable between exposure and 
alignment and other operations. 

[0196] 

This will be explained in greater detail. During exposure, the wafer stage WST and the 
reticle stage RST move in synchronization, but if the control response to the planar 
magnetic levitation type linear actuator 44 for driving the movable type base plate 38 is 
controlled at several Hz, it can hardly follow the reaction force to the movable type base 
plate 38 of the planar magnetic levitation type linear actuator 44 for driving the wafer 
stage WST that is controlled at several tens of Hz, and according to the law of 
conservation of momentum, the movable type base plate 38 absorbs the reaction force by 
freely moving ,whereby the effect by the reaction force does not reach the outside. 
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[0197] 

Moreover, the wafer stage controller 78 is such that, if the exposure apparatus main body 
12 is tilted as a whole due to changes in the positions of the reticle stage RST and the 
wafer stage WST, a low frequency position displacement where the movable type base 
plate 38 moves in its tilt direction can be prevented by controlling the control response of 
the planar magnetic levitation type linear actuator 44 at several Hz. 

[0198] 

Moreover, even if it is set to be m:M=l:9, if the wafer stage moves in full by 300mm, the 
movable type base plate 38 also moves by about 30mm in the opposite direction; 
however, since the stepping length in a non-scanning direction during shot exposures is 
about 30mm at most, the movement of the movable type base plate 38 at that time is 
about 3mm. Therefore in the present embodiment, the wafer stage controller 78 is such 
that, during deceleration of the wafer stage (during stepping acceleration in the non- 
scanning direction) after scanning exposure, which does not affect the synchronization 
control performance, it increases the response frequency of the planar magnetic levitation 
type linear actuator 44 for driving the movable type base plate 38, in the direction 
identical to the stepping, up to several tens of Hz, and by a feedback control using a 
linear encoder 45 (see FIG. 5 (B)) as a position measurement system for detecting a 
position of the movable type base plate 38 in the XY directions relative to the base plate 
22, it controls the movable type base plate 38 to return to its original pre-stepping 
position. Thereby an amount of travel of the movable type base plate 38 can be reduced 
(see a virtual line 38' in FIG. 5 (A)), and furthermore, since the movable type base plate 
38 and the base plate 22 can be assumed to be fixed during that time, both wafer 
acceleration and the maximum velocity can be improved by 10%. 

[0199] 

This kind of control method can be used in the same manner to motions of the wafer 
stage WST between alignments and also to the loading position for wafer exchange. 

[0200] 

Moreover, although air pads for preventing high frequency vibrations such as floor 
vibration, as well as a linear actuator for removing accompanying low frequency 
vibrations, are mounted on the vibration isolation system 20 which supports the pedestal 
part 16, there are times when the system gets slightly tilted because of the positions of 
reticle stage RST and the wafer stage WST. In this case, it is necessary to correct the tilt 
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by continuously applying a predetermined voltage to said linear actuators that compose 
the vibration isolation system 20, but since load is constantly applied to the actuators, it 
would shorten the life of actuator parts. In such a case, in the present embodiment, the 
wafer stage controller 78 moves the movable type base plate 38 by a predetermined 
amount as described above, restrains the center of gravity of the entire system, and 
thereby corrects the tilt of the system so that no load is imposed on the linear actuators, 
whereby the life of actuator parts are prolonged. 

[0201] 

Through various contrivances as described above, in the present embodiment, the shape 
of the movable type base plate 38 as well as its travel range are made to be a triangle 
without vertices, as shown with a solid line as well as a virtual line in FIG. 5 (A), in 
accordance with the shape and the travel range of the wafer stage WST. In this case, the 
scanning direction of the wafer stage WST is the vertical direction on the paper in FIG. 5 
(A). In the present embodiment, the base plate 22 is formed to be practically a square, 
and four vibration isolation systems 20 for supporting thereof are disposed to form a 
quadrangle in order to increase the stiffness; however, in order to use the space 
efficiently, the shape of the base plate 22 can be made into the same shape as the one 
shown with a virtual line 38' in FIG. 5 (A), and the vibration isolation systems 20 can be 
disposed at three points shown with a dotted line 20' in FIG. 5 (A). This will clearly 
make it possible to improve the footprint. Provided, however, in this case, the stiffness of 
the vibration isolation systems needs to be increased. 

[0252] 

Moreover, since the movable type base plate 38 to which a drive unit for driving the 
wafer stage WST is installed is structured to move in response to the reaction force 
accompanying acceleration and deceleration during the motion of the wafer stage WST, 
it is possible to cancel offset load due to a shift in the center of gravity of the wafer stage 
WST by a shift in the center of gravity of the movable type base plate 38, whereby not 
only the load imposed on the vibration isolation systems 20 can be reduced but also body 
distortion due to the offset load can be contained to a minimum; hence positioning 
accuracy of the reticle R and the wafer W can be improved. 

[0253] 

Moreover, said movable type base plate 38 is capable of controlling the drive at a 
response frequency of several Hz, and it controls the drive so as to cancel the reaction 
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force during acceleration and deceleration of the motion wafer stage WST (by allowing 
to move freely); and since it is also capable of controlling at said response frequency so 
that the movable type base plate 38 would not move in any direction depending on the 
orientation of the stage (offset load), offset load due to variation in the reticle position or 
changes in the environment can be prevented. 

[0254] 

Furthermore, since the weight of the wafer stage WST is set to be equal to or less than 
1/9 of the weight of the movable type base plate 38, the distance that the movable type 
base plate 38 moves in response to the reaction force accompanying acceleration and 
deceleration of the motion of the wafer stage WST becomes equal to or less than 1/10 of 
the travel distance of the wafer stage WST; hence a travel range required for the movable 
type base plate 38 can be set small. 

[0255] 

Moreover, the response frequency of the movable type base plate 38 prior to exposure 
and alignment in which position control accuracy is required, and response frequencies of 
others are made to be variable, and the position of the movable type base plate 38 is 
monitored by the linear encoder 45 in two directions; in addition, the position of the 
movable type base plate 38 is corrected to a predetermined position during the drive 
operations other than exposure and alignment in which position control precision is 
required, whereby the distance the movable type base plate 38 moves in the opposite 
direction in reaction to wafer acceleration and deceleration can be reduced by an order of 
magnitude or more. In other words, not only it is possible to control with high precision 
during exposure and alignment but also possible to reset the position of the movable type 
base plate 38 at any position under other conditions; and thereby the footprint can be 
reduced. 

[0267] 

[Second embodiment] 

Next, a second embodiment of the present invention is explained based on FIGs. 15 
through 19. 

[0268] 

FIG. 15 shows a schematic structure of an exposure apparatus 110 according to the 
second embodiment. Here, the same symbols are used for parts that are identical as or 
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equivalent to those in the first embodiment, and their explanations are either simplified or 
omitted. This exposure apparatus 110 is a projection exposure apparatus of a scanning 
exposure type, which is known as the step-and-scan method. 

[0269] 

This exposure apparatus 110 is equipped with a stage system 101 provided with two 
square wafer stages WST1 and WST2 as first movable bodies that move independently in 
the two-dimensional directions, each holding a wafer Wl and wafer W2 as a substrate; a 
projection optical unit PL disposed above the stage system 101; a reticle drive 
mechanism for driving the reticle R as a mask above the projection optical unit PL 
mainly in a predetermined scanning direction, which is the Y-axis direction here (a 
direction orthogonal to the paper in FIG. 15); an illumination optical unit 18 for 
irradiating the reticle R from the above; and a control unit for controlling these units, etc. 

[0270] 

Said stage system 101 is equipped with the base plate 22 that compose said pedestal part 
(first column) 16; a rectangular movable type base plate 138 as the second movable body 
supported to be relatively movable in an XY plane on the base plate 22; said two wafer 
stages WST1 and WST 2 that are movably supported relative to the movable base 138 in 
an XY plane on this movable type base plate 138; and an interferometer system for 
measuring positions of the wafer stages WST1 and WST2. As the movable type base 
plate 138, the same structure as that of the previously described movable type base plate 
38 of the first embodiment is used. Incidentally, the role of this movable type base plate 
138 and so forth will be further described later. 

[0271] 

The wafer stages WST1 and WST2 are each levitated by respective planar magnetic 
levitation type linear actuators 42a and 42b as a drive unit installed on the movable type 
base plate 138 under the projection optical unit PL, and are also such that they are driven 
mutually independently in the XY two-dimensional plane that is orthogonal to the optical 
axis AX of the projection optical unit PL. Moreover, similarly to the wafer stages WST1 
and WST2, the movable type base plate 138 is levitated by the planar magnetic levitation 
type linear actuator 44 as the second drive unit installed on the base plate 22, and is also 
such that it is driven freely in the XY two-dimensional plane. Incidentally, the planar 
magnetic levitation type linear actuators 42a, 42b and 44 are contrived to be controlled 
by a stage control unit 160 shown in FIG. 15. 
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[0272] 

On top of said wafer stages WST1 and WST2, the wafers Wl and W2 are fixedly 
chucked either electrostatically or by vacuum through a wafer holder not shown. The 
wafer holder is such that it is driven at very small motions in the Z-axis direction that is 
orthogonal to the XY plane as well as the direction (a rotation direction about the Z-axis) 
by a Z/ drive mechanism not shown. Moreover, on the top surfaces of the wafer stages 
WST1 and WST2, reference mark plates FM1 and FM2 with various reference marks 
formed thereon are installed to be practically at the same height as the wafers Wl and 
W2. These reference mark plates FM1 and FM2 are, for example, used for detecting a 
reference position for each wafer stage. 

[0295] 

Moreover, in the present second embodiment, as described later, while one of the wafer 
stages WST1 and WST2 is executing the exposure sequence, the other is executing wafer 
exchange and wafer alignment sequences, and at that time, motions of the wafer stages 
WST1 and WST2 are controlled by the stage control unit 160 according to commands 
from the main control system 190 based on values outputted from each interferometer so 
that these two stages would not interfere with each other. 

[0296] 

Next, the role of the movable type base plate 138 and control method thereof and so forth 
are briefly explained. This movable type base plate 138 basically has a role equivalent to 
that of the aforementioned movable type base plate 38 of said first embodiment and is 
controlled by the stage control unit 160 in a similar manner. 

[0297] 

In other words, on the top surface of the movable type base plate 138, a plurality of coils 
(not illustrated) that composes the planar magnetic levitation type linear actuators 42a 
and 42b, in conjunction with permanent magnets not shown but installed on the bottom 
surface of the wafer stages WST1 and WST2, is stretched around in the XY two- 
dimensional directions. Additionally, the wafer stages WST1 and WST2 are levitated 
above the movable type base plate 138 by the planar magnetic levitation type linear 
actuators 42a and 42b, and are structured such that they are driven independently in any 
two dimensional direction by controlling the current that is passed through the coils 
which each of wafer stages WST1 and WST2 faces among said coils. 
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[0298] 

Similarly to the movable type base plate 38 of the first embodiment, the movable type 
base plate 138 is levitated above the base plate 22 by the planar magnetic levitation type 
linear actuator 44, and is structured such that it is driven in any two-dimensional 
direction by controlling the current that is passed through said coils. 

[0299] 

In this case, because the wafer stages WST1, WST2 and the movable type base plate 138, 
or the movable type base plate 138 and the base plate 22 are not in contact, friction 
between them is very small; and as a result, the law of conservation of momentum holds 
for the entire system, including the wafer stages WST1, WST2 and the movable type 
base plate 138. It is because, in the case where one of the wafer stages WST1 and WST2 
moves, it is exactly the same as the above described first embodiment, and in the case 
where the wafer stages WST1 and WST2 move simultaneously, the movable type base 
plate 138 moves by the reaction force corresponding to a resultant of the driving forces of 
these stages. 

[0300] 

Also in the present second embodiment, similarly to the aforementioned first 
embodiment, in order to keep the worsening of the wafer stage acceleration, maximum 
velocity and footprint to be within an order of magnitude, the ratio between the mass m 
of the wafer stages WST1 and WST 2 and the mass M of the movable type base plate 138 
is set to be m:M=l:9 or less, i.e., the weight of the wafer stages WST1 and WST2 is set 
to be equal to or less than 1/9 of the weight of the movable type base plate 138. 
Incidentally, if the mass is different between the wafer stage WST1 and the wafer stage 
WST2, the mass of the lighter wafer stage can be used as a reference, and the mass of the 
movable type base plate 138 can be set to be at least about 9 times greater than that mass. 

[0301] 

Moreover, in order to decrease the stroke required for the movable type base plate 138, 
the stage control unit 160 makes the control responses of the planar magnetic levitation 
type linear actuator 44 for driving the movable type base plate 138 variable between 
exposure and alignment and other operations. 

[0302] 
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Consequently, although the wafer stage WST1 or WST2 moves in synchronization with 
the reticle stage RST during exposure, if the control response of the planar magnetic 
levitation type linear actuator 44 for driving the movable type base plate 138 is controlled 
at several Hz, it can hardly follow the reaction force to the movable type base plate 138 
of the planar magnetic levitation type linear actuators 42a, 42b for driving the wafer 
stages WST, WST2, that are controlled at several tens of Hz, and according to the law of 
conservation of momentum, the movable type base plate 138 absorbs the reaction force 
by freely moving, whereby the effect of the reaction force does not reach the outside. 

[0303] 

Moreover, the stage controller 160 is such that, if the exposure apparatus main body 12 is 
tilted as a whole due to changes in the positions of the reticle stage RST and the wafer 
stages WST1 and WST2, a low frequency position displacement in which the movable 
type base plate 138 moves in the tilt direction can be prevented by controlling the control 
response of the planar magnetic levitation type linear actuator 44 at several Hz. 

[0304] 

Moreover, in the present embodiment, by a feedback control using the linear encoder 45 
(see FIG. 15) as a position measurement system for detecting a position of a relative 
motion of the movable type base plate 138 relative to the base plate 22 in the XY 
directions, similarly to the above mentioned first embodiment, the stage control unit 160 
is contrived such that, at a predetermined timing, it reduces a travel amount of the 
movable type base plate 138 (to maintain it practically at a predetermined position) by 
increasing the response frequency of the planar magnetic levitation type linear actuator 
44 for driving the movable type base plate 138 to several tens of Hz. 

[0337] 

As in the present embodiment, when different operations are performed simultaneously 
in parallel using the two wafer stages WST1 and WST2, there is a possibility that an 
operation performed at one of the stages might have an effect (disturbance) on an 
operation of the other. In such a case, in the exposure apparatus described in the above- 
mentioned Unexamined Patent H10-163098, the control operation was complicated 
because the timing of the operations performed on the two wafer stages WST1 and 
WST2 disclosed in FIGs. 1 1 through 13 and explanations in the same publication needed 
to be adjusted. 
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[0338] 

On the contrary, in the present embodiment, because the wafer stages WST1 and WST2 
are disposed on the base plate 22 through the movable type base plate 138 as mentioned 
before, if one of the wafer stages (WST1 or WST2) is driven by the planar magnetic 
levitation type linear actuator 42a or 42b, the movable type base plate 138 moves in 
response to the reaction force of the driving force and thereby cancels offset load due to a 
shift in the center of gravity of the wafer stage (WST1 or WST2) by a shift in the center 
of gravity of the movable type base plate 138; hence as a result, the center of gravity of 
the entire stage system 101 can be maintained at a predetermined position; and in 
addition, if the wafer stages WST1 and WST2 are simultaneously driven by the planar 
magnetic levitation type linear actuators 42a and 42b, the movable type base plate 138 
moves so as to cancel offset load due to a shift in the center of gravity of wafer stages 
WST1 and WST2 caused by the reaction force corresponding to a resultant of the driving 
forces by a shift in the center of gravity of movable type base plate 138; hence as a result, 
the center of gravity of the entire stage system 101 can be maintained at a predetermined 
position. Consequently, it is no longer necessary to adjust the motions of wafer stages 
between themselves in order to prevent the motion of one of the wafer stages WST1 and 
WST2 from acting upon the other as a disturbance, hence not only the burden on the 
control is reduced but also the position controllability of wafer stage can be maintained 
high. 

[0346] 

Moreover, the above described second embodiment explains the case where wafer stages 
WST1 and WST2 as first movable bodies composing the stage system 101 are driven by 
the planar magnetic levitation type linear actuator; however, the stage system in 
accordance with the present invention is not limited to this; hence a normal linear motor 
and so forth is also acceptable as a drive unit for driving each first movable body. 
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